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Forty-two-inch Gray Planer, 


We present on this page an engraving of 
the latest design of ‘‘ Gray” planer. The 
general design and proportions of the tool 
are clearly indicated by the engraving, 
which shows that the bed, platen, housings 
and eross-rail are proportioned in accordance 
with the modern ideas and requirements in 
such tools. A solid web extends from one 
side of the bed to the other under the platen 
which latter is of sufficient depth to give 
vreat stiffness. The housings are hollow. 

The planer is regularly furnished with 
the two heads shown, and the cross-rail is 
long enough so that either of these heads 
will plane the entire width of the machine. 
It is raised and lowered by power in the 
manner indicated. 

With a planer of this size it is impossible 
to reach over the platen from one side to the 
other, and it often happens that a job must 
be set and the cut started at the further side 
of the machine. When this is the case, it is 
convenient to be able to operate the machine 
from that side, and this is provided for in 
the machine under consideration by pro- 
viding dogs on that side, and also a lever 
which is connected to the corresponding one 
in front of the machine, the shaft on which 
both these levers are placed running through 
the center of the bull wheel shaft. Both 
levers are provided with a trip, which can 
be turned down to allow the rear dog to pass 
over it for the examination of work, and it 


automatically drops into place again. 
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Since both heads can be moved on the rail, 
ind both vertical slides also moved from the 
rear side of the machine, it is entirely prac- 
ticable to set the work and start a cut from 
that side without going around the machine. 

The Vs are automatically oiled by double 
conical rollers placed within pockets in the 
bed, and there is thorough provision for oil- 
ing every part of the machine. 

A high belt speed enables the belts to be 
shifted quickly and easily. The first pinion 


in the train of gearing is of rawhide, in- 
suring quiet running, and things are so pro- 
portioned that the driving power is ample 
al ie reversing quiet and accurate. With 
20 feet cutting speed the return speed of 
Ul laten is 80 feet, or four to one, The 
planer is made by The G, A, Gray Co., Cin- 


Cl itl, Ohio. 
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Keep’s Tests for Cast-iron. 
By Gus. C. HENNING, M. E. 


Under this title has appeared in the 
AMERICAN Macuinist of Jan. 5, 12, 19 and 
Feb. 9 a complete description of a new 
method of routine tests of cast-iron, which 
are so simple, correct and economical that 
they, or something very much like them, 
deserve to be introduced in every foundry 


which is desirous of 


turning out either a 
uniform quality, a 
superior quality, or 


any special quality of 
castings, or such hav- 
ing any combination of 
these qualities, The 
explicit detail of these 


tests is their chief 
value, for if the rules 
laid down are = con- 


followed 
satisfactory results are 
It mat- 
ters not so much which 
methods are followed, 
as it is important that 
whichever is adopted 
shall be adhered to in 
minutest detail and in- 
variably, This fact is 


scientiously 


sure to follow. 


unfortunately over- 
looked by the great 


mass of iron founders. 
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striking manner as to make his work totally 
incomparable with that of such renowned 
experimenters as Bauschinger, Martens, 
Kirsch, Unwin, Barba and others. I am 
almost inclined to believe that the records 
of the best equipped laboratories were not 
at Mr. Keep’s command, and, therefore, he 
adopted what suited his purposes admir- 
ably, but makes his very valuable work 
stand by itself. 

I do not deny that any one following his 
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Mr. Keep was one of the few to point 
this very essential necessity in testing, 


there can be no doubt that his results i 
practical and economical way are most satis 
factory and valuable. 
regretted that the great mass of engineers 
and inspectors do not give sufficient weight 
to uniform absolutely refuse 
to learn that these of much 
importance than the great refinements of 
some points, really not 
essential, and prefer to follow their own pet 
methods rather than to learn from the work 
of others. 

With all the respect I have for Mr. Keep’s 
precision of methods, I must express my 
regret that in his adopted standards he has 


It is very much to be 


methods, 


are greater 


measurement in 


departed from common European and do- 


mestic dimensions of test pieces in sucha 





methods carefully will obtain equally good 
practical but what I 
bewail is that had he adopted other stand- 
results would have been 


results, regret and 
ards his work and 
precisely as valuable and practical, and at 
the same time could be placed side by side, 
and compared with the very best work that 
has ever been done in testing materials, 
which unfortunately cannot now be done, 
However, as he has not yet introduced his 
patterns and standards in too many places, 
it is to be hoped that he will adopt those of 
other investigators, and without impairing 
his work or changing his methods in the 
slightest detail. 

Never before has a test bar $ inch square 
and 12 inches long been used in any very 
correct or valuable work, nor strips 1 foot 
These are undoubt- 


by z'y inch by 12 inches. 





edly most useful for stove work, but there 
can be little doubt that bars or strips of 
larger sizes would have answered the pur- 
pose equally well. I state this in spite of 
Mr Keep’s statement that these small bars 
**show changes in material better than larger 
ones,” as this is not by any means the ex- 
perience generally obtained. 

fis dead load machine undoubtedly is a 
very convenient and sufficiently accurate 
machine for the object of the tests or the 
men that handle it; neverthe- 
less, larger specimens like those 
almost universally used could 
have been tested by it just as 
readily, without making the 
machine too large, or any more 
difficult to operate. 

The diagrams shown and the 
general arrangement of record 
and curves on sheet are 
admirable, and cannot be too 
highly praised, 


one 


For the shop 
manager, or for future examina- 
tion and filing, they leave noth- 
ing to be desired, and show that 


\ they have been designed or 
\ drafted by a man who is master 
\ of his work, 


The one point to which I 
should, however, most strongly 
the ‘impact 
The and 
havior of similar pendulum ma- 
chines have most thor- 
oughly studied and tested, and 


object is ma- 


| chine.” action be- 


been 


they have all of them been thrown aside as 
They are 
behavior, being subject to variation due to 


unreliable. not uniform in their 
vibration or tremor, to elastic recoil ‘of the 
striking weight, and to unsatisfactory action 
of the supporting pivot or pin. If the strik- 
ing block was perfectly elastic and unchange- 
able, or perfectly inelastic, there might not 
be so much objection, but these properties 
being constantly variable and indefinite, or 
at least indeterminate, errors are introduced 
which cannot be guarded against, corrected, 
or verified. Many years of closest study 
and experimenting have demonstrated to 
Prof. Martens, director of the celebrated 
testing laboratory at the Polytechnic school 
at Charlottenburg, Berlin, that the only 
safe and accurate impact machine is a drop 
test machine, consisting of a weight falling 
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between guides and striking on 
block or anvil. This apparatus was care- 
fully tested by a number of investigators, 
and their conclusions agree closely with his. 
It was fully described in the official reports 
of hist laboratory, and the latest and most 
striking results of his research with it were 
described at some length in the Hngineering 
and Mining Journal in January, 1892. It 
is greatly to be regretted that Mr. Keep 
should have introduced one more form of 
testing machine, when another one which 
has given such eminently satisfactory re- 
sults would have answered his purposes 
better, regardless of the size of specimen. 
The height of fall of weight or mass of 
weight could have been varied at will and 
with perfect accuracy, and the certainty of 
striking the test piece invariably in the 
same manner would have added materially 
to the accuracy of his tests. 

I do not wish to say that his apparatus 
does not give results satisfactory for his 
purposes, but a more reliable and accurate 
machine would have answered his purposes 
equally well, and answered for the finest 
work at the same time. In such a machine 
all variations and errors have been carefully 
catalogued, determined and measured, and 
no difficulties are encountered in its use. 
Moreover the drop test machine could have 
been provided with the same recording de- 
vice as shown, and in an almost identical 


a massive 


manner, 
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Manual Sensibility and Mechanical 
Differentiation. 


By JAMES ARTHUR. 





The relation existing between the method 
of grasping tools and implements by the 
hand and its sensitiveness has attracted my 
attention for many years. Later, I have 
been led to associate this with mechanical 
differentiation, meaning by this, the capac- 
ity to form a clear mental picture of differ- 
ences in objects which are so nearly alike 
that the sense of sight cannot distinguish 
between them. Under this head come de- 
viations from uniformity in curves, circles, 
spheres, planes, etc., too small to be seen. 
The following elementary observations are 
made from the mechanical standpoint, and 
refer to information obtained by manual 
I incline to the opinion that more 
reach the 
generally 


contact. 
important mechanical perceptions 
mind through the hand than is 
supposed, and the ten illustrations given are 
intended as the merest beginning in drawing 
attention to a wide question where hundreds 
would be necessary. They are copied from 
photographs taken from the right hands of 
three persons, and as they are all first-class 
hands, the more awkward grips are imita- 
tions, and do not look nearly so bad as many 
I have observed, but they will be suflicient 
to indicate my meaning. 

Having freely discussed the matter with 
friends, no claim to originality is made, and 
therefore I do not attempt to determine my 
share. In No, 1 the points of the fingers 
fre being used to feel if the two pieces are 
even at the joint—that is, if their faces lie 
in the same plane. The side of the fore- 
finger is used for the same purpose in 2, and 
the ball of the thumb in 38. An immense 
number, like 2 and 3, including the palm 
the side of the thumb, the knuckles, etc , 
are very common in feeling the condition 
of 


dryness, dampness, stickiness, temperature, 


surfaces as to roughness, smoothness, 


etc. 
awkward, and 
to show that 


Most persons would consider 4 simply 
5 quite proper, but I hope 
there is more than this indi 
cated by such holds. Hammers and other 
tools having straight handles offer a rich 
field for observation, but I can only find 
The 
extremes in the use of calipers and tools of 
delicacy are indicated in 8 and 9, but they 
will give a poor idea of the variety. I con- 
sider 10 an example of the most sensitive 
hold. Taking extremes 1 and 8, 7 and 10, 
8 and 9, an indefinite number will be found 
between them, varying largely with the 
weight of the tools, thickness of handles, 


room for two, as examples 6 and 7. 


force to be applied, and other variations, 
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but all my observations lead to the theory 
that sensitiveness of touch is greatest at 
finger and thumb points; that hands with 
the greatest tendency to finger point contact 
are superior ; and that, in comparing hands, 
they become inferior in proportion as they 
depend on side contact, the farther from the 
In 
other words, the hand is lower, as it tends to 


points, or tips of fingers, the worse. 


grasp all in a mass, and higher, as it tends 
to fingers and thumbs. (To 
avoid repetition, I shall leave out the word 
thumbs from this forward, but they are 
always to be understood along with fingers.) 
It is loweras it grasps like a monkey, or 
tree toad, and higher as the extremities come 
into use. Indeed, I have satisfied myself 
that the evolution of the human hand means 
differentiating the action of its digits and an 
increase in their sensitiveness. While the 
greater the power to be applied, the nearer 
the grasp will approach 7, and the less 10; 
still, the tendency of the superior hand is to 
have one or more finger points in contact. 
Those points appear to be most delicate, 
and to act as the governors in the direction 
and application of force; they are, as it 
were, the sensitive electric contacts which 


individualize 
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smash tools by using them for purposes not 
intended by the makers, and to break the 
work operated on, where that is possible. 
It is often worth the value of a tap to see 
their genuine surprise as they hold its pieces 
in their thick-skinned, obtuse fingers. These 
are the men who are disgusted with our 
modern ‘‘ jim-crack” tools, yet these very 
tools in proper hands produce wonderful 
results. Those with a better hand contact 
work towards the ideal of reducing force 
as near as possible to that necessary at the 
cutting edge of the tool, while those of the 
clumsy grip, badly connected with the ex- 
ternal world, waste power without knowing 
it. I think we have here an explanation 
of the earnest and extreme efforts of 
some workmen and the small results, while 
others with little apparent effort produce 
much better work in larger quantities. The 
former reminds me of the remark of a 
literary man, who had earnestly watched a 
workman for some time: ‘‘He seems to 


make a great many vain attempts.” 

In earlier years I tended to blame these 
men with carelessness only, but later I find 
that many of them are earnest in their 
They 


efforts. are a little like the near- 





bring 
bring 


the brain nearest to the object. 


They 
the person much closer to his environ- 


the mind is better informed as to 


is going on outside, and is, therefore, 


ment, 
what 
more in control. 

This the 
point—that the clumsy-fisted grasp (4 and 7) 


prepares way for my second 


is deficient in measuring the force applied 
For example, the man who grasps like 7 
cannot determine how much force he is 
using, and will twist off the head of a set- 
screw, and tell you he just ‘‘ took it up 
in 8, make a shaft 


, and state 


snug”; or he will, as 


which should be one inch, 1, 


that he left it a ‘little tight in the cali- 
pers”; while another (%) will leave the shaft 
Within ;o'y5, and (6) use the set-screw for 
years. With the a//-én-alump grasp (7 and 


8), he is groping in mechanical darkness, has 
only a dim mental perception of the quali- 
ties of the objects operated on, and must 
depend on the eye for guidance, which can 
only come through the nerves of feeling, This 
question of measuring the amount of force ap- 
plied would require much fuller treatment 
than there is space for here, so I will only 
touch on it. 

One of the most marked peculiarities of 
men taking a bad hold is their tendency to 








sighted shying horse—they do not clearly 
know what is going on. When put 
concave spectacles on the horse, he 


we 
and 
becomes aware just where he stands in rela- 
tion to external objects, his motions become 
precise and rational, but, unfortunately, we 
have not yet invented touch accumulators 
for the deficient human hand. 

My third point is, that the clumsy-tisted 
grip and obtuse mental perceptions in me- 
After what has been 
written above, it is hardly necessary to offer 
Knowledge of 
external objects must reach the individual 
from without, and if the nerve telegraphs 
are poor conductors, then the knowledge 
must be hazy and indistinct; and since the 
highest and most differentiated mechanical 
perceptions must reach the brain and con- 
sciousness through the nerves of feeling, 
then, if these nerves are dull, so is the brain. 
In some way a person can think the action 
of a lever or screw, but the obtuse handed 
apparently cannot, for one avenue of com- 
munication is partially The ex- 
amples of this are beyond computation, 
One of the commonest fields for observing 
the deficiency is the fastening of work on 
machines with straps, bolts, wedges, etc. 


chanics are associated. 


much in support of this. 


closed. 
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Here we have endless combinations of 
lever and screw, generally concealed, a 
our deficient in mechanics has a wonder! 
knack of screwing down the long end of t 
lever last. When the piece being faster 
constitutes a lever by touching the mach 
platen or chuck at a point near one side, 
is just as likely to screw down the oppos 
side last, and when the first bolt faster 
pulls up the lips of the T groove in 
machine, much bewildered a 
darkey struck with a brick. Straps w 
one bolt in the center constitute a lever, 

it is often painful to see the attempts 
fasten a piece with the blocking pieces cl 
up to the bolt, and the work under the | 
end of the strap. In putting together 
machine, which has been correctly fitt 
originally, strains sufficient to spring 
break heavy parts of the framing can 
easily set up by tightening the wrong bolts 
last. Another extreme is the use 
the hammer on long pieces held by one e: 
in the chuck, the strongest chuck jaws ani 
the heaviest lathe spindles being often 
jured by ordinary blows of a hand hamm 
In these and others like them, the pow 
used by the wrench or the hammer is 1 
correctly estimated, and further, it is applies! 
very often at the place where it does mo: 
mischief, 

Now, it will not do to say that the 
examples of ignorance simply indicate tha: 
the man is not a trained mechanic, for J « 
writing about regular workmen with e) 
perience. Not only so, but I am 
observations covering a wide field. N 
will it do to brush the matter aside by sayin, 
that these examples are too simple to bi 
considered, for they are not, in practice, 
simple to any but men well endowed. Tak: 
one more example (just as simple as tl: 
others): A machine is taking a moderat: 
cut, only one-half of what it will cut under 
favorable circumstances, yet it is being 
strained to its greatest capacity, and a goo 
workman is puzzled, for he has the wor 
fastened securely, and the tool grasp as 
tight as it will stand; still the machin 
labors heavily, and the cut chatters. Very 
simple, is it? Yes, but only if the work 
man had the good luck to draw a head and 
hands in the lottery of birth. Simple; 
probably it is—to the visitor who is quietly 
walking past the machine without slacking 
his pace. What I am coming to is th 
statement that men with deficient touch 
cannot think power, and are mechanical!) 
blind to the action of levers and wedges, 
which are quite evident (and almost in 
stinctive) to those better endowed 
hands. Of course the head is the important 
thing, but I have satisfied myself that th 
hand with sensitive touch is more important 
than has heretofore been suspected. It is 
one indispensable possession of the high-class 
mechanic. 

It might be supposed that the comm 
expressions, ‘‘ He has good hands, but 
head,” and ‘‘ He has a great head, but cou 
not crib,” are against n 
theory, but the ‘‘head” in both these s: 
ings refers to invention and executive abilit 

It might be well to state that I have not 
ing to say as to whether finger points ov 
to be the most sensitive part of the hand ; 
only record my observations that the m 


he is as 


case 


usil 


with 


make a corn 


with delicate touch in points is the only o1 
I have ever found capable of the high« 
mechanical operations, and that those d: 
pending on side contact have to be kept 
Further, no attempt is 
here made to teach any one how he ought 
hold a given tool, as I think great latituc 
ought to be allowed the individual, so long 


the rougher work. 


as he does not wrap his fingers around, 
If he does this, I unhesit 
ingly pronounce his hands _ inferior 
between stoutness or 
and sensitiveness has been apparent to m 
the chubby hand being often very hig 
while the slim, nervous-looking hand, w 
tapering fingers, may be low, or the rever 
more than this, the big-jointed hand, with 


in a bunch. 


N ) 


connection slimness 


spatula-pointed fingers, may belong to the 
highest class, so I take little notice of the 
hand, and depend on 


of the 
The last point I shall notice 


appearance 
actual test. 
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nt is the tendency of the inferior hand 
to become coarse and callous-skinned by 
rough work, its obtuseness causing it to 
be abused, while the superior hand, doing 
tly the same kind of work, will keep 

elastic and sensitive on account of its owner 
ap ying force much more cautiously, eco 
yomically and directly. 

Summarizing my theory, it stands some- 
what as follows: 

ist. Manual sensibility is found 


pally at finger and thumb points. 


princi- 


Side contact is deficient for directing 
and measuring force, the farther from finger 
points, the worse. 

The deficient 
the obtuse brain for mechanical 
tion beyond the range of sight. From these 
three I conclude finally that the highest 
manual art in mechanics is only possible 
with finger point contact. 

ile I do not have any theory to offer 
beyond the above, at present, there is a 
wide field outside the mechanical view, and 
t could do no harm to partially indicate it. 
An inventor, who is also a physiologist, and 
who has had a very great variety of work 
done in perfecting his many inventions, and 


contact indicates 
differentia- 


side 


has, therefore, Come in contact with work- 
men, directly, a great deal, states to me that 
the obtuse fingered men are less honest and 
trusiworthy than those with sensitive hands. 
When 
one of the latest works on criminology, sub- 


to this is added the statement from 


stantially, that criminals are less sensitive in 
the skin than normal persons, and suffer less 
pain in being tattooed,* we have a serious 
and important phase of the question pre- 
sented, but I simply note these opinions of 
others here, 
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Improved Lineoln Milling Machine 
Duplex Milling Machine. 

We present with this engravings of two 
milling machines which have been recently 
brought out by the Garvin Machine Co,, of 
New York City. The first of the engravings 
Lincoln machine. It is heavier 
than such machines are usually built, and 
has some special features of construction. 

The bed is 66” long, 15” wide and 10 
deep, and is mounted on a stand with oil 
pan, tank and pump as in screw machine 
The table is of very ample pro 
portions, has a bearing in cross slide of 
more than half its length, two T-slots, and 
is powerfully fed its entire length by a large 
bronze screw running in oil, and engaging 


shows the 


practice. 


with a coarse pitch spiral rack, cut on the 
underside of the platen its full length. 

The spindle is of steei, with tapered front 
bearing running in a solid bronze box, with 
hardened and ground anti-friction washers 
to take the thrust. It is 
also provided with self 
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cross slide, 3,000 


pounds, 


; weight complete, 


In the duplex machine the same bed, and, 
in fact, all the leading dimensions of the 
mahine are the same. The two spindlesc 
ure separately driven, and can be adjusted 
vertically either separately or together as 
may be desired. 

The heads are alike and duplicates of that 

the Lincoln machine described above. 
They are adjusted along the 
bed by screws with hand- 
wheels conveniently placed. 


on 


The machine weighs 3,350 
pounds. 





5 ie 
New Boring Bar. 


With this we give illus 
trations of a new boring bar 
to bore straight 
and tapered holes. It con- 
of a A, a cutter 
head ( tapped to receive the feed screw 
Bb which is actuated by a system of gearing 
attached to its upper end, the star wheel S 
engaging with some fixed point or stud, so 
that in this case for every revolution of the 
bar, the screw makes one-quarter of a revo- 
lution. 


designed 


sists bar 


So far the construction is precisely 
the same as that of ordinary boring bars 
with star feeds. 

The principal feature is the 
attachment for boring tapered holes; it con- 
sists of a short slotted quadrant # forged to 
the upper end of the bar A; in its slot a 
block #’ is accurately fitted and set to any 
desired position by the 
(iG. This block is attached to the socket 
/7, the latter being fastened to the spindle 
of a drilling It will easily 
seen that the bar will bore straight holes 
when the center of the pin in the block F#’ 
is in line with the center line of the bar A, 
and when the center of this pin is’ out of 
line with the center of the bar, tapered holes 
will be bored. ‘The bar can readily be set to 
suit any taper ranging from ,'s inch per foot 
to Linch per foot by means of the scale on 
the upper edge of the slot; this scale is laid 
off to correspond to the length of the bar, 
so that accuracy is secured. 


new and 


means of screws 


machine. be 


The lower end 
of the bar rests on the center J, which can be 
raised or lowered co as to increase or diminish 
the depth of cut in boring tapered holes, 

This bar was specially made for boring 
tapered holes in propeller wheels in a shop 
where other tools were not available for the 
purpose, and we are informed that the results 
in regard to accuracy and speed were very 
satisfactory. This design of bar is patented 
and made by Ava Tatem, of the Twin City 
Iron Works, Norfolk, Va. 





Oiling facilities and 
means of adjustment for 
wear. The front end has 
i: tapered hole to receive 
bor, which is held 
in place 


the ar 
and removed 
by a stud bolt passing 
through the spindle, and 
operated from rear end. 


The 


cone is of ample 


proportions, and swings 
in a frame so arranged 


is to readily adjust it 


self the various pos- 
itions of the spindle. 
lhe ed cones are ar 
ranged to keep the belt 
lw at the proper 
tension, insuring a 
stea positive motion 
to the table. 

| foot-stock is cast 
solid with its base and 


isreudily adjusted to any part of the bed 
in linc with spindle. 
Cone has four steps for 3” belt, the largest 


diameter. Front spindle bearing 


is 84 x5"; vertical adjustment over table 
fr 24'' lowest to 10’ highest position; 
table, 94'’x40"; adjustment in line with the 


» 12’; length of feed, 40’; bearing in 


iinology: McDonald; Funk & Wagnalls. 


oT 


i} 


rb 
ATT 


IMPROVED LINCOLN AND Du 


The ‘‘ Campania,” the new Cunard steam- 
ship, in her maiden trip to New York is 
said to have behaved admirably, though she 
was not crowded in a way to develop her 
She is fitted with two sets of triple 
expansion engines, each set having five cyl- 


speed 


inders—two high-pressure, two low-press- 
ure and one intermediate. The high-press- 
ure cylinders are 37 inches, the low pressure 
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98 inches and the intermediate cylinders 79 
inches diameter, stroke 69 inches. The 
crank-shafts are 26 inches diameter. There 
are twelve double-ended boilers, each 18 feet 
diameter and 17 feet long, with four furnaces, 


Fig.3 


“ Fig.d 
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New Bonrina Bar. oF 
in each end. There are also two other 
boilers, one 18 feet diameter and 11 feet 


long, the other 10 feet by 10 feet. 
: ~o: E 
Professor Dr, Poleck recently read a paper 
before the Silesian Society on a new alloy of 
wolfram and iron, which is reported in Sfah/ 
und Hisen. The specimen given came from 
the Biermann Works, in Hanover, and was 
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especially interesting from the fact that, 
while the contained 78.76 per cent. 
wolfram, 15.94 per cent iron, and 5.03 per 
cent. carbon, giving the formula /’e, W, 


mass 


(’,, it contained, scattered through the mass, 
isolated crystals, having only a trace of car 
bon, and containing 13.07 per cent. iron, 
and 86.4 per cent. wolfram, the formula 
being Fe W,, showing a compound much 


3 


richer in wolfram. These crystals were 


hexagonal, with a silvery lustre, very heavy, 


and had the hardness of corundum. The 
specific weight of the general mass was 
12.92 to 18.04. 
+e 
Strength of Various Materials— Ex- 


tracts from Kirkaldy’s Tests—I. 


By WiLLiaAM KENT, 


The tables given in Pocket- 
of 
strength of various materials are frequently 


Engineers’ 
books and other works of reference 
misleading on account of their giving aver- 
age figures without specifying the number 
of tests made, or the maximum and mini- 
mum strength found in the same lot. Thus, 
Nystrom’s Pocket-book, of 1891, 
page 314, gives for the cohesive strength per 
square inch, at which they ‘ will just tear 
the the 


edition 


asunder,” following figures for 


metals named: cast-steel, 134,250; iron sheet 
parallel. to rolling, 40,000; at right angles 


to rolling, 34,400; cast-iron, good quality, 
15,000; inferior, 18,000. The 
cast steel can be true only of some high 


figure for 


carbon steel, and is more than double the 


usual strength of steel boiler plate; the 
figure for sheet iron could have been ob- 


tained only from exceptionally bad pieces; 
15,000 for good cast-iron has been obtained 
so rarely that it may be considered an ex 
traordinary value for the best charcoal car 
wheel iron, and 18,000, so far from being 
inferior, is above the usual average. 

The recent publication in a book by W. 
G. Kirkaldy, of the results of many thou- 
sand tests, made during a quarter of a cen 


tury by his father, David Kirkaldy, has 


made an important contribution to our 
knowledge concerning the range of variation 
in strength of numerous materials. It has 


appeared to the writer that a study of Mr. 
Kirkaldy’s results and a condensed abstract 
from his tables, if published in convenient 
form, would be of service as tables of refer- 
ence which might supersede those hitherto 
in the Ile 
therefore undertaken the compilation which 


published pocket books. has 
follows: 

The figures for tensile and compressive 
strength, or, as Kirkaldy calls them, pulling 
and thrusting 
per square inch of original section, and for 


stress, are given in pounds 
bending strength in pounds of actual stress 
of 
depth) for length of 386 inches between sup 
The of 
as a percentage of the original area, and the 


or pounds per B 12 (breadth square 


ports contraction area is given 
extension as a percentage in a length of 10 
inches, except when otherwise stated. The 
abbreviations T. 8., E. L., Contr., and Ext., 
are used for the sake of brevity, to repre- 
sent tensile strength, 
elastic limit, contraction 
of area and elongation, 
respectively. 
CAST-IRON.— Strength 
the 


tensile 


of cast-iron used in 
Battersea Bridge 
strength, 44 tests, 15,468 
to 28 


these were unsound, the 


740 pounds; 17 of 


strength ranging from 
15,468 to 24,357 
The average strength of 
all the 


or 


23 805 pounds, 


pounds, 


specimens was 
Thrusting stress, speci 


mens 2 


inches long, 1.34 
to 1.5 diameter; 43 speci 
mens, all sound, 94.352 
to 131,912; i 


men, unsound, 93,759; 
> 
) 


one 


average of all, 11 


Bending stress, dis 
tance between supports, 
about 


inches deep, cast on edge. 


36 inches. Bars 
1 inch wide by 2 
Ultimate stress 2,876 to 3,854; stress per B 
ID? to 892: 820. 
modulus of rupture, 2, = per BD* 
< length, 29,520. Ultimate deflection, 
.29 to .40 inch; average .34 inch. 


725 uverage Average 
stress 


*Strength and Materials 
Description of System of Testing. By W,G 
kaldy. D. Van Nostrand Cumpany, New York 


Properties of with 


Kir 
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Other tests of cast-iron, 460 tests, 16 lots 
from various sources, gave results with total 
Pulling stress, 12,688 to 
33,616 pounds; thrusting stress, 66,363 to 
175,950 pounds; bending stress, per B D*, 
505 to 1,128 pounds; modulus of rupture, 
FR, 18,180 to 40,608. Ultimate deflection, .21 
to .45 inch. 

The specimen which was the highest in 
thrusting stress the bighest in 
bending, and showed the greatest deflection, 
but its tensile strength was only 26,502. 

The specimen with the highest tensile 
strength had a thrusting stress of 143,939, and 
a bending strength, per B D?, of 979 pounds 
with 0.41 deflection. The specimen lowest in 
T. S. was also lowest in thrusting and bend- 
ing, but gave .38 deflection. ‘The specimen 
which gave .21 deflection had T. S., 19,188; 
thrusting, 104,281, and bending, 561. 

The mean results of each of the 16 lots 
Pulling, 21,711 to 29,472 


nt 


range as follows: 


was also 


ranged as follows: 
pounds per square inch; thrusting, 105,918 
to 138,054 pounds per square inch; bending, 
683 to 849 pounds; deflection, .26 to .39 inch. 
IRON CASTINGS.—69 tests; tensile strength, 
10,416 to 31,652; thrusting stress, ultimate 
per square inch, 53,502 to 132,031. 
CHANNEL TrRoNs.—Tests of 18 pieces cut 
from channel irons. The tensile 
stress ranged from 40,693 to 53,141 pounds per 
square inch; contraction of area from 3.9 to 
32.5 per cent.;extension in 10 inches from 2.1 
to 22.5 percent. The fractures ranged all the 
way from 100 per cent. fibrous to 100 per 
cent. crystalline. The highest T. S., 53,141, 
with 8.1 per cent. contr. and 5.3 per cent. ext., 
was 100 per cent. crystalline; the lowest T.S., 
40,693, with 3.9 contr. and 2.1 per cent. ext , 
was 75 per cent. crystalline. The all fibrous 


ultimate 


irons showed from 12.2 to 22.5 per cent. ext., 
S. from 43 426 to 
The fibrous 


‘ 


17.3 to 32.5 contr., and T. 
49,615 pounds per square inch. 
irons are therefore of medium tensile strength 
and high ductility. The crystalline irons 
are of variable T. 38., 
and low ductility. 
LowMmoor Iron BAars.—Three rolled bars 
24 inches diameter; tensile tests: elastic, 
23,200 to 24,200; ultimate, 50,875 to 51,905; 
contraction, 44.4 to 42.5; extension, 29.2 to 
24.3. Three hammered bars, 44 inches diam 
eter, elastic, 25,100 to 24,200; ultimate, 
46,810 to 49,228; contraction, 20.7 to 46.5; 
extension, 10.8 to 31.6. Fractures of all 
100 per cent. fibrous. Inthe hammered bars 
the lowest T. S. was accompanied by lowest 


highest to lowest, 


ductility. 

Iron Bars, VArtous.—Of a lot of 80 
bars of various sizes, some rolled and some 
hammered (the above Lowmoor bars in- 
cluded) the lowest T. 8. (except one) 40,808 
pounds per square inch, was shown by the 
Swedish ‘‘ hoop L” bar 3} inches diameter, 
rolled. Its elastic limit was 19,150 pounds; 
contraction 68.7 per cent., and extension 37.7 
per cent. in 10 inches. It was also the most 
ductile of all the bars tested, and was 100 
The highest T. 8., 60,780 
pounds, with elastic limit, 29 400; 
36.6; and ext., 24.3 per cent., was shown by 
a‘ Farnley” 2 inch bar, rolled. It was also 
100 per cent. fibrous. The lowest ductility 
2.6 per cent. contr., and 4.1 per cent. ext. 
was shown by a 3% inch hammered bar, 
without brand. It also had the lowest T.S 
40,278 pounds, but rather high elastic limit, 
25,700 pounds. Its fracture 
cent. crystalline. It thus appears that of the 
two bars showing the lowest IT. 8., one was 
the most and the other the 
ductile in the whole series of 80 bars. 

Generally, high ductility is accompanied 
by low tensile strength, as in the Swedish 
bars, but the Farnley bars showed a com 
bination of high ductility and high tensile 


per cent. fibrous. 
contr., 


” 


was 9) per 


ductile least 


strength 
* LOCOMOTIVI TIRkoN.—17 tests, 


, 00,521; contr., 


FoORGINGS, 

average, E. L., 30,420; T. 58 
in 10 inches, 23.8. 
ANCHOR FORGINGs, 
28.885: T.S8., 


36.5; ext 

BROKEN 
tests, average, E. L., 
contr., 3.0; ext. in 10 inches, 3.8. 


[RoN.—4 
10,083; 

Kirkaldy places these two irons in con- 
trast to show the difference between good 
and bad work. The broken anchor material, 
he says, is of a most treacherous character, 


and a disgrace to any manufacturer. 








AMERICAN MACHINIST 


Iron PLATE GrrpoER.—Tensile tests of 
pieces cut from a riveted iron girder after 
twenty years’ service in a railway bridge. 
Top plate, average of 3 tests, E. L., 26,600; 
T. S., 40,806; contr., 16.1; ext. in 10 inches, 
7.8. Bottom plate, average of 3 tests, E. L., 
31,200; T. S., 44,288; contr., 18.3; ext. in 10 
6.3. Web plate, average of 3 tests, 
BE. L., 28,000; T. §8., 45,902; contr., 15.9; 
ext. in 10 inches, 8.9. Fractures all fibrous. 
The results of 30 tests from different parts 
of the girder prove that the iron has under- 
gone no change during twenty years of use. 

STEEL PLATES.—Six 100 inches 
long, 2 inches wide, thickness various .36 to 
.97 inch. T. S., 55 485 to 60,805; E. I.., 
29 600 to 33,200; contr., 59.5 to 56.2; ext 
17.99 to 18.12. 

STEEL BripGk Links.—40 
Hammersmith Bridge, 1886. 


inches, 


plates 


’ 


links from 


Kirkaldy. The difference between .020 inch 
and .035 inch indicates a probable error in 
the initial measurements of extension. An 
of .007 inch for in- 
crements of 2,000 pounds strain corresponds 
to a modulus of elasticity of 28,571,429. 
The least increase of extension for an in- 
crease of load of 20,000 pounds per square 
inch, .065 inch, corresponds to a modulus of 
elasticity of 30,769,231, and the greatest, .076 
inch, to a modulus of 26,315,789. 

STEEL 


increase of elongation 


tArLs.—Bending tests, 5 feet be- 


tween supports, 11 tests of flange rails 72 


pounds per yard, 4.63 inches high. 





Ulti- 
Elastic Ultimate Deflection mate 
Stress. Stress. at 50,000 Deflec- 
Pounds. Pounds, Pounds. — tion 
Hardest . 34,200 60.960 3.24 ins. & 
Softest... 32.000 56.740 aa x 
Mean..... 32,763 59,209 Ce 8 


All uncracked at 8 inches deflection. 








New Too. AND CurrER GRINDER. 


Fracture. 


Cintr 
in 100 Ins. 
Silky. 
Granular 


Average of all. 67.294 38.204 34.5 14.11 
Lowest T. 8 60,753 36,080 30.1 15.51 | 30°¢! 70°¢ 
Highest T. 8 

and E.L. .. (75936 44,166) 31.2 |12 42 | 15 85 
Lowest E. L... | 64,044 32,441. 34.7 (13.43 9 30 70 
Greatest) Con- 

traction... 63,745 88,118 52.8 15.46 100 | O 
Greatest Ex- 

tension 65,980 36,792 40.8 17.78 85 «5 
Leust Contr 

and Ext 63,980 39,017 60. 6.62 0 |100 


The ratio of elastic to ultimate strength ranged 
from 50,6 to 65.2 per cent., average, 569 per cent 
Extension in lengths of 100 inches. At 
10,000 pounds per square inch, .018 to .024; 
mean, .020 inch; at 20,000 per 
square inch, .049 to .063; mean, .055 inch; 


pounds 


at 30,000 pounds per square inch, .088 to 
.100; mean, 090; set at 30,000 pounds per 
square inch, 0 to .002; mean, 0. 

The mean extension from 10,000 to 80,000 
pounds per square inch increased regularly 
at the rate of .007 inch for each 2,000 pounds 
of strain. At 
this rate, if the rate of extension had been 
the same from 0 to 10,000 pounds the exten- 
sion at 10,000 pounds would have been .035 
inch, instead of .020 inch. The increments 
10,000 not 


per square inch increment 


below pounds are given by 


Pulling tests of pieces cut from same rails. 
Mean results 11 rails. 


Contrae 


Elastic Ultimate tion of 
Stress. Pounds Exten- area at 
per Sq per Sq. sion in frac 
Inch. inch. 10 Ins ture 
Top of rails.. 44.200 83.110 13.5% 19.9% 
Bottom of rails.. 40,000 TT Sg 22,89 30.95 


Thrusting tests of short pieces cut from , 


same rails. ‘Top of rail, elastic stress per 


square inch, 43,000 pounds. Depression set 
in one inch at 100,000 pounds per square inch 
8.3 per cent., at 150,000 pounds per square 
inch 23.7 per cent. 
STEEL TIREs, 
cut from steel tires. 


Tensile tests of specimens 


KRUPP STEEI 202 Tests. 
, 4 


Ext. in 

E. L 7.3 Contr 5 Inches 
Highest 60,250 119,079 31.9 18.1 
Mean , 52.869 104,112 wd 19 4 
Lowest 41,700 HO. 523 15.5 23.7 

VIcKERs, Sons & Co,—70 Tests. 

Ext in 

KE. I Ts Contr 5 Inches, 
Highest 48.600 120 789 11.8 8.4 
Mean. 51.006 101,264 17.6 124 
Lowest $3,700 NT O97 24.7 16.0 
PATENT SHAFT AND AXLE TREE Co,—I1&2 Tests, 
Ext in 

E. L " < Contr. 5 Inches. 

Highest 4.600 91 588 26.9 17.8 
Mean. 13.628 73,782 40.8 217 
Lowest... 47.750 53,737 57 6.0 


Note the correspondence between Krupp’s 
and Vickers’ steels as to tensile strength and 
elastic limit, and their great difference in 


contraction and elongation. Notice the much 
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lower T. S. and E. L. of the third group, 
the great difference between highest { 
lowest, and the low ductility of the stee! of 
This last must have 
Its fracture 
The fractures of the 
Krupp steel averaged 22 per cent. silky, 7s 
per cent. granular; of the Vicker stee! 7; 
per cent. silky, 98 per cent. granular; ind 
of the Patent Shaft and Axle Tree 
steel, 64 per cent. silky, 35 per cent. g1 
lar. Kirkaldy’s report does not show which 
steel proved the best in actual service. 
STEEL AXLEs.—Tensile tests of sjeccj 


lowest tensile strength. 


been a bad sample. was |i) 


per cent. granular. 


mens cut from steel axles. 
PATENT SHAFT AND AXLE TREE Co.—157 Tes 


Ext 
Contr. 5In 8 


E. L. yee 
Highest 49,800 99,009 21.1 
Mean 36,267 72,099 33.0 
Lowest 31,800 61,382 34.8 


ViIcKERS, Sons & Co.—125 Tests. 


Ext. ir 

E. L. T.S Contr. 5 Inches 

Highest 42,600 &3.701 18.9 132 
Mean 37,618 70,572 41 6 

Lowest... 30,250 56 388 49.0 2 


The average fracture of Patent Shaft and (\xle 
Tree Co. was 33 per cent. silky, 67 per 
cent. granular. 

The average fracture of Vickers’ steel w &8 
per cent. silky, 12 per cent. granular. 


steel 


Tensile tests of specimens cut from loco- 
motive crank axles. 


VICKERs’.—82 Tests, 1879. 





Ext in 
an F Re | Contr 5 In . 
Highest 26,700 68,057 28.3 1S 4 
Mean 24,146 57,922 32.9 24 
Lowest 21,700 50,195 52.7 : 
VICKERs’.—78 Tests, 1884. 
Ext. in 
Contr 5 Inches 
Highest 27.0 20.8 
Mean. 23,573 32 7 5 4 
Lowest... 17,600 35 0 4 
Fri—ep. Krupp.—48 Tests, 1889. 
Ext 
US aaa TS Contr. 5 Inches 
Highest. 31.650 66.868 18.6 3 
Mean. 29.491 61,774 7.7 
Lowest. 21,950 55,172 55.3 


Note the difference in Vickers’ steel be 
tween 1879 and 1884, The average fracture 
in both lots was 77 per cent. silky, 23 per 

The fracture in 
was 95 silky, 5 


cent. granular. average 


Krupp’s_ steel granular, 
Note the combination of high T. S 
high ductility in Krupp’s steel. 

STEEL PROPELLER SHAFTS. 


and 


Tensile tests 
of pieces cut from two shafts, mean of four 
Hollow shaft, Whitworth, T. s., 
61,290; E. L., 30,575; contr., 52.8; ext. in 10 
inches, 28.6. Solid shaft, Vickers’, T. s., 
16,870; E. L. 20,425; contr., 44.4; ext. in 10 
inches, 30.7. 

Thrusting Whitworth, ultimate, 
56,201; elastic, 29,300; set at 30,000 pounds, 
0.18 per cent.; set at 40,000 pounds, » 04 
per cent.; set at 50,000 pounds, 3.82. per 
cent. 

Thrusting tests, Vickers’, ultimate, 44,602; 
elastic, 22,250; set at 30,000 pounds, 2.29 per 
cent.; set at 40,000 pounds, 4.69 per cent 

Shearing strength of the Whitworth shaft, 
mean of four tests, was 40,654 pounds per 


tests each. 


tests, 


square inch, or 66.3 per cent. of the pulling 
Specific gravity of the Whitworth 
steel, 7.867; of the Vickers’, 7.856. 


stress. 


~ ae ee 


A New Tool and Cutter Grinder. 





The illustration given herewith shows the 
No. 4 Walker cutter and tool grinder, manu 
factured by the Norton Emery Wheel ‘ 
Worcester, Mass. 
the field for sharpening all ordinary milling 
cutters and straight, spiral or taper fluted 


It is designed to cove! 


reamers, rose reamers, etc. 
The 
arranged for grinding a spiral toothed rea:e! 


engraving shows the machine 3s 
or any similar work held upon centers. 

The sliding carriage has a transverse move 
ment by means of a screw and hand-wiicel, 
or it may be quickly adjusted by a sep:rite 
It is also adjustable 
directions, and swings completely ar 
the column, clamping in any position. 

At the foot of the machine two attich- 
are One of these is [ol 


slide and clamp. 


ments shown. 


grinding gear cutters, and is arranged for 


indexing the teeth and grinding the f:ces 
truly radial as they should be. 


The other attachment is for grinding ‘ace 


mills on the ends of shank cutters. This at 
tachment is provided with a universal h 
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for either straight or taper shanks up to 2 
diameter, thus doing away with the neces- 
sity for collets, sleeves, etc. Using a face 
wheel, and being provided with means for 
adjusting to any desired angle in a vertical 
pla », the required clearance can be readily 
obtained, and it isa straight line instead of 
a concave clearance, which conduces much 
to durability of the cutting edges. 

Some of the special features of this ma- 
hine are: Eighteen selected emery wheels 
mounted on interchangeable iron centers or 
collets ready for instant use; a sliding car- 
riage With hand or screw feed and automati- 
cally adjustable for wear; dust-proof boxes 
and taper spindle with extremely simple 
take-up, and a large oil chamber; every 
sliding and revolving surface thoroughly 
protected from grit; all waste oil from spin- 
dle boxes conveyed to drip pan in center of 
column; a cabinet for the emery wheels, and 


one for tools each attached to the column, 
making a very convenient arrangement. 
———~-2+—___ 


Armstrong Tool Holder. 


We present herewith an illustration of the 
Armstrong tool holder in use in a planer or 
shaper. This holder consists of a_ steel 
stock, the top and bottom of which are 
planed square with the sides, and near the 
end is a hole which is drilled and squared 
from the solid metal and put through at 
such an angle as to give the proper top rake 
to the cutting tool, which is inserted in this 
hole and held in place by the set-screw 
shown, the axis of this set-screw being at 
right angles to the tool, so that the screw 
comes down fairly upon it. The holder is 
case-hardened, and the screw, which is of 
The tools are 
usually made of self-hardening steel and 
ground to shape, the comparatively light 
weight of each of them enabling the best 
steel to be used. It 
varying from 3” x}" 
cutters from 3," to 4 


steel, has a hardened point™ 


is made in five sizes, 
to 1’x1", and using 
square, by the Arm 
strong Bros. Tool Co., 78 Edgewood avenue, 
Chicago, Il. 
a 
Molding by Machinery, Foundry 
ances, Ete.—II. 


Appli 


By S. BOLLAND. 
LOAM MILL, 

Another of the evidences of a growth in 
theZdesire for best methods is the adoption 
ofythe mill for grinding loam where such a 
commodity isin constant demand, Old as 
this contrivance is, it is nevertheless a fact 
that in many foundries they are still pound 
ing away on the chopping bench, apparently 
ignorant of the existence of such a machine; 
claim that hand made is the 
best, but this cannot be any other than a 
wild statement, having no ground in fact. 
With such a mill as is shown at Fig. 7, loam 
luay be ground to any consistency desired, 


others loam 


weording to the amount of clay and manure 
ud t) 

Th 
for this purpose are not suitable, being sim 
ply copy of 


nature of the sand used. 


machines that are sometimes erected 


those used in cement and 


other factories; one chief objection to most 
of them is the outrigging required for carry 
ing the 


rearing, Which is usually on the 


f. 
top The one shown at Fig. 7 is the best 
ill for the foundry, being provided with a 


shute through which the loam or claywash 


may escape when it has been sufficiently 


ground, and its usefulness may be still fur- 
ther cnhanced by a system of hoppers over 
ead for the introduction of the sand, clay, 
et 
MOLDERS’ CLAMPS 

Ey the ordinary light-work molders’ 
‘lam; receives some attention during this 
ive improvement; amongst many other 
exceliont contrivances may be classed the 
Ones seen at Figs. 8 and 9; the latter, although 
ingenious and sure, might be objected to on 
account of the protruding handle, but its 
Other acceptable features will, in many in 
star compensate for that. The dilapi 
date mdition of the top edges of wooden 
llasks caused by that outlandish mode of 
pin g now so prevalent, as well as the 
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many failures from jarring of iron copes 
whilst driving wedges, ought to impel every 
founder to invent something more elegant 
and satisfactory than are the crude devices 
invariably practiced. 
spirit of improvement seem so backward as 


In nothing does the 


is the case in this particular, almost every 
where. 
GEARED LADLES. 
There is 


every evidence of shiftlessness 


and calpable neglect when, as is sometimes 
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of hay or straw ropes were used. However, 


we are willing to class this with the other 


evidences of a general desire for a 
practical and rational adoption of any me 
chanical contrivance which will not only 
save labor, but also add dignity to a much 
abused trade. 


As seen, this machine makes the hay or 
straw rope, and winds it up into a coil for 


transportation. Rollers draw the hay from 


the trough, and the twisting is effected by a 

















ARMSTRONG 


the case, we see a dozen men struggling to 
pour a casting from a six ton ladle provided 
with no other means for such an operation 
than the old crutch bars at each end. When 
Naysmith, the great English mechanic, 
added to the pivot of a crane ladle a tangent 
screw and worm-wheel by which it might 
be gradually tilted by one man standing 
‘conveniently near by, he made every molder 
in the universe his debtor, and no founder 
should hesitate, on the ground of expense or 
for any other reason, in providing such safe 
this 
The difference between the two devices is a 


means as valuable invention secures. 


striking one, and compensates, in a large 
measure, for the very meager conveniences 
W hat 
the writer believes to be the chief character 


supplied by our too-easy ancestors. 





| t-— 
ig. 9 


istics of a good geared ladle will be found in 
an article on that subject in the AMERICAN 
Macnuinist, August 4th, 1892 


HAY AND STRAW ROPES, 


Wenoticed how anxious were the founders 
of almost eve ry country to Possess one of 
the hay twistersshown at Fig. 10 when they 
first placed on the market, but this 
may not have been occasioned by a desire t 


were 


) 
be abreast of the times so much as that their 
superiority over the old patriarchal ways, 
from a monetary Was SO 
manifest as to check all opposition to their 


general adoption wherever large quantities 


point of view, 








Toon HOLDER. 


planetary action of the rollers longitudinally ; 
it is then coiled on the reel. 

Since the the above-de- 
scribed machine there have appeared others 


introduction of 


of more or less merit, but with many it re- 
mains a matter for conjecture whether there 
has been any substantial improvement made. 


GEAR MOLDING BY MACHINERY. 


Owing to the various difficulties caused 
by irregular ramming, unequal expansion 
of patterns arising from the different de- 
grees of dampness in the sand, as well as the 
almost certain destruction of some parts of 
the mold during the withdrawal of the pat- 
tern, and best 
proximately repaired, it is safe to say that 


Which could at be but ap 


very few gear wheels of magnitude were 











Fig. 11 
Manchester, 
invented his machine for formine 
the mold, 


with mechanical accuracy in the sand, one 


ever made before Jackson, of 
England, 
part of and spacing the teeth 
tooth only being used for producing the 
Whole number contained in the wheel, tbis 
one tooth being alternately raised and low 
ered by suitable machinery, which not only 
draws the pattern with absolute precision, 
but travels to the next tooth as precisely as 
could happen in the best gear cutting 
machine, 
Everything points to the fact that the 
principle of Jackson's machine was first sug- 
vested to the method of 


him by molding 


more 
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gear wheels which was then finding favor at 
most of the large millwright shops in his 
immediate neighborhood, and which will be 
found fully explained in The Iron Founder. 
The scheme therein described for forming 
the and well as the 
arms, being substantially the same as adopted 
by him; in fact, if the reader will carefully 
examine the whole subject he will see clearly 
that the wheel molding machine is simply 
the application of a method for spacing the 


cope bottom bed, as 


teeth, and insuring a better draw of the 
same. 
Since the introduction of the above ma- 


chine many others have sprung into exist- 
notably the Seott, Bellington and 
Darbyshire, Whittaker’s, Buckley and Tay- 
lor’s, and Simpson’s. With the exception of 
the latter, all these machines are actuated 


ence, 


by change wheels for effecting the regular 
movement of the same, but the Simpson ma- 
chine is worked independent of such means, 
thus obviating any inaccuracy consequent 
on the wear and tear of the several wheels 
employed. The pitching of the teeth is 
somewhat after the manner of the division 
plate and index pin of a geometric lathe, and 
on these machines a drum _ is 
secured to the top of the central column of 
the machine, and perforated with a series of 


sheet-iron 


circles of holes, giving a large range of num- 
bers suitable for different numbers of teeth. 
A peg is made to fit into these holes, pass 
ing through 
tached tothe horizontal arm which carries 
the tooth-block, and so locks the machine 
accurately during the 
tooth. The carrier 
arm slides vertically on the central pillar, 


a hole in the vertical arm at- 


ramming of each 
separate horizontal or 
and when adjusted for height is kept in 
position by means of a collar upon which it 
rests. A slot in the arm permits of a move- 


ment upon the horizontal slide operated 
radially by a screw and hand-wheel; through 
this slide passes a screw and a guide rod for 
imparting a vertical movement to the tooth- 
block. The tooth-block 


hand-wheel and 


is elevated by a 
miter-wheel; provision is 
made by a hand-wheel and slot for setting 
the blocks of bevel wheels at any required 
degree of angle. 

Fig. 11 is 
machine 


a rough sketch, of a molding 
for wheels when the spacing is 
actuated by change wheels. — It 
that 
small portion of the gear to be molded; this 
pattern teeth 
spur 


is seen at A 
a pattern is used corresponding to a 
includes two and the inter- 


dental space, when gears are to be 
molded, and is attached to the lower end of 
the vertical guide bar, which slides in ways 
formed at the end of a horizontal support, 
which has a radial position relatively to a 
central spindle or arbor. By this means the 
pattern is carried around, and, being made 
to descend upon the bed previously formed, 
vives, after ramming, the proper impression 
for that portion of the gear wheel which 
corresponds to it. It is used to mold gears 
from nine inches up to six feet in diameter, 
cither spur, bevel, miter, mortise, or worm 
wheels, plain or shrouded; and it is also 
equally “applicable to molding  fly-wheels 


or pulleys, either plain or shrouded, 


OTHER LABOR SAVING DEVICES—CASINGS, 


Casings In which to form the outer, and, 


in some instances, both outer and = inner 
parts of crystallizing cones for chemical 


works, a8 well as sugar pans and numbers of 
kettles, etc., were a natural outcome of the 


ever-increasing demand for such articles, 
and which could not have been met by the 
bricks and 


The same may be said with regard 


usual practice of molding in 
loam, 
to the rapid growth of the pipe trade conse- 
quent on the general outcry for a pure and 
plentiful water the creeping 
methods of molding on the flat in green 


supply; 


sand had to be abolished ultimately in favor 
of vertical molding in iron casings, which 
latter the application of said 
methods to hydraulic rams, and all castings 


suggested 


that could by this means be made without 
external ramming in the pits, vide The Iron 
Founder, page 186, 
PIT RAMMING, 
W hen 


large bodies of sand in pits sought out 


the loam molder in ramming up 
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weights and big logs to occupy spaces of 


more than ordinary dimensions, thus reduc- 
ing the time consumed in ramming as well 
as making a harder body for the mold to 
against, he the 
which ultimately blossomed into the well- 
kept curbs which could be fastened together 
at any convenient distance from the mold, 
making the containing of the latter inde- 
pendent of whatever space might be out- 


press was sowing seeds 


side. The climax was reached when he con- 
fined all of his mold in suitably contrived 
casings, in which the mold was prepared 
from the outset. 

WORM PINIONS, ON END. 

We can well remember when it was first 
suggested to mold a worm pinion by draw- 
ing it out of the sand endwise, and, by that 
means, sive the unsightly joint. ‘* Pooh ! 
pooh!” exclaimed the conservative molders 
around, but just as soon as a suitable pat 
tern—with the necessary appendages for 
supporting and guiding the same—was fur- 
nished, the feat was accomplished without 
trouble, to the very evident dissatisfaction 
of the doubters. Now we have some pretty 
long pieces of conveyer screw formed in the 
sand by first forming a plain cylindrical 
mold, and afterwards forming the thread by 
screwing a short section of pattern through 
the mold. 

SCREW PROPELLERS, 

It is very evident that there has been a 
steady improvement in the ways of molding 
screw propellers from the first; the writer 
remembers some very roundabout methods 
which at that time were considered perfec 
tion; since then, however, large numbers of 
patents have been granted for improved 
methods of sweeping, flask forming, and 
ramming, all evincing that there was a keen 
competitive spirit abroad. Following close 
on the heels of some late improvements by 
molding in fixed flasks from one blade pat- 
tern only, comes still another patent for 
forming the blades separately by a sweep 
and an adjustable knife, which forms the 
blade independent of a pattern altogether, 

It is very encouraging to notice that most 
of these late inventions for propeller-making 
devices belong to practical molders, some of 
whom are now working at the trade, clearly 
showing that we, as a class, are in the race 
for a legitimate share of the thinking. 


BLOCK AND PLATE MOLDING, 

A short review of the two methods—block 
and plate molding—will serve to show that 
the spirit of invention was abroad in the 
foundries when the oldest of us 
were boys; how much these early attempts 
have helped in bringing about the present 
elaborate systems will be apparent when a 
full knowledge of the modes then employed 
is obtained. Plaster blocks were invented 
to make the molding of thin delicate register 
work, as well as other long thin castings 


some of 


having more or less elegance of design, a 
more easy and safe operation, and consisted 
of taking plaster casts of each side of the 
pattern, then from both these impressions 
other plaster casts were taken in top and 
bottom match flasks, the latter then serving 
to ram thereon cope and nowel respectively, 
exclusive of the original pattern. Such 
molds are, in all cases, an exact duplicate of 
the pattern, free from all the imperfections 
usually attending the molding of very light 
work by the common practice, 

The necessity for producing small work 
of all descriptions at a more rapid rate, and 
with greater accuracy, suggested the princi 
ple of what is called plate molding, which 
consists of flasks well fitted, and with planed 
edges to receive a plate betwixt, upon either 
side of which are the respective halves of 
the several castings, connected by the run- 
ning gates. ‘The pinning of these flasks is 
so arranged that the cope may be set down 
face up, upon which the plate is then 
pinned, to be followed by the nowel, which 
is at once rammed, After turning all three 
over, the gate pin is set into a socket over 
the main runner, the cope rammed and sepa- 
rated, when, after a slight jarring, the plate 
is lifted off, exposing all the molds with 
gates ready cut, leaving nothing to be done 
except to set in whatever cores are needed 
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and close the mold. Should the cope side 
of the plate offer any difficulty in effecting 
a clean lift, the nowels and copes can be 
rammed alternately; by this means the plate 
is lifted away from the mold in both cases, 
thus insuring a clean separation. The very 
excellent idea of fitting flasks interchangea 
bly originated with these two methods. 


MOLDING MACHINES, 


The stripping plate, which constitutes one 
of the chief elements of the modern molding 
machine, is not by any means a new inven- 
tion; some of the first were made over thirty 
years ago by a large manufacturer of cotton 
machinery in Oldham, England, for the pro- 
duction, at a cheaper pulleys, 
wheels, and other small work too numerous 
to mention. Compared with some of the 
elaborate systems of stool plates, etc., on 
some of the present machines, these early 
efforts were no doubt somewhat rude; still, 
it is evident that the principles upon which 
the present methods are based are one and 
the same with the past—the patterns pro- 
jected through the plate and were with- 
drawn underneath by means of levers be- 
fore the rammed flask was lifted off. Some 
were rolled over with the flask, and the pat 
tern pulled through. 

The question is sometimes asked by parties 
opposed to machine molding, ‘‘Is the in- 
vestment in machines and 
other appliances for a 
foundry justifiable ?” And 
the reply readily comes 
that ‘‘ you are justified in 
putting a plant into a 
foundry, and that every 
part of it should be as 
good as it can be made.” 
They claim, and not with- 
out reason, that, with the 
exception of some minor 
devices, the foundry em- 


rate, of 


ploys the old podauger 
methods, and, further, 


that inasmuch as no man 
would hesitate to put new 
tools into his machine shop 
that would save tifty per 
cent. of what the labor 
ought to hesitate 
when a similarinducement 
is offered in the foundry. 
They furthermore assert 
that, owing to the super- 
intendent being invariably 
and not a 


costs 


a machinist 
molder, and while he is 
that 
methods are neither econo- 


conscious present 
mical or progressive—be- 
ing unacquainted with the 
work—he defers to his foundryman, who 
wants his foundry improved but considers 
molding an art and not a trade for which 
The latter 
assertion may be correct in some instances, 


machines can do the thinking. 


but we know of places where the exact 
reverse is the case; and even now there are 
many firms where machines are in active 
operation under the immediate supervision 
of superintendents wh6 are not molders, 
and where the foreman molder devotes his 
whole energy to make the machines a suc- 
cess, and this with astonishingly successful 
results. 

Another authority upon this subject says, 
“The all absorbing question: ‘ What is the 
economy in machine molding ?’ is very difli- 
cult to answer, 
will vary in different foundries as much as 
the product of the molder. What may be 
called a fair day’s work is an unsettled ques- 
tion. A machine that will mold 175 flasks, 
16x16x10 inches deep, with two men _ to 
operate it in one foundry, would, under 
precisely the same conditions, mold 250 in 
another, One manager may surround his 
machine with conveniences for handling the 
work and thus increase his product, while 
another would compel his machine men to 
work under disadvantages. The 
and practical shopman of a foundry were 
observing the operations of an automatic 
machine, with watch in hand. A complete 
half mold in 16-inch nowel, 5 inches deep, 


The product of machines 


treasurer 
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had just been made and turned on the floor 
for inspection in ten seconds after the sand 
was put into the flask, when the treasurer 
asked the question, ‘How many molds can 
be made ina day?’ Before any reply could 
be given the shopman said, ‘That’s not the 
question; the question is, How many molds 


’ 


can we take care of ?’ A better answer 
could not have been given.” 
The conditions are not at all favorable 


when all the sand is handled by shovels, and 
The 
authority above quoted, in speaking of this, 
this machine make 
200 molds per day, and average during the 
working hours from twenty-seven to thirty- 
four molds per hour. These men have made 
and carried away 158 nowels in one hour 
and thirty-five minutes, and have made 200 
molds ready for clamping in less 
than hours. The used in this 
case 14x17x10 inches deep, and weigh 
seventy pounds; the sand in the flask when 
rammed weighs 156 pounds. We must keep 
in mind that two men must shovel 
into flasks over 31,000 pounds of sand, and 
carry off the same amount in making 200 
molds; they must also handle twice 14,000 
200 molds under 


the molds carried to and fro by hand. 


says: ‘‘ Two men on 


complete 


five flasks 


were 


these 


pounds of iron in flasks. 


these conditions is too much for five hours’ 
work, but this number is not too much for 
a day’s work for two men. 


A greater pro- 
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A New DRILL. CHUCK. 


duct might be obtained from an additional 
man, or a conveyer for elevating sand toa 
hopper over the machine. A _ system of 
handling the molds after they are made 
would also add to the machine’s capacity.” 
See eee 
A New Drill Chuck. 

We give with this, engravings showing 
the general appearance and construction of 
anew drill chuck which has been brought 
out by the E. Horton & Son Co., Windsor 
Locks, Conn, By reference to the engrav- 
ings it will beseen that the chuck has three 
jaws which are moved radially in and out 
by means of a cam ring that is turned by 
a worm; which gives a very powerful grip 
All parts of 
the chuck, except the outer case or body, 
are made of steel, the jaws being of tool 
hardened and tempered. The cap 
the front of the chuck 
after the jaws are in place is so arranged 
as to add to the strength of the chuck, 
while it effectually excludes dirt and chips 
from the working parts. 


and good wearing qualities. 


steel 


which goes over 


The gripping sur- 
faces of the jaws are ground to insure accu- 
racy, and their bearing upon the cam sur- 
inch long and 


®; inch wide—suf- 
ficient to wear well and keep the jaws accu- 
rately in place with their faces parallel. 
The jaws cannot be run out of the body of 
the chuck when in use, and there are no pro- 
jections of any kind beyond the body. The 


faces is ;', 
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chuck is at present mfade in only one size, { 


holding drills from the smallest to 4 inch 
diameter. 
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LETTERS FROM PRACTICAL MES. 





Standard Catalogues and Busines. 
ards, 
Editor American Muchinist : 

Your advocacy of a 6x9 standard size {vr 
catalogues seems to me to be a step in ‘he 
right direction, and I think that a furtier 
step might be taken with advantage tow :rd 
a standard size for business cards. Proba\)ly 
no better size could be agreed upon than the 
standard card used by libraries in 
cataloguing books. These cards are made to 
fit in drawers 5 inches wide, and are made 
about one-sixteenth smaller than 5x3 inches 
each way, in order to clear. 

As soon as the cards accumulate to any 
extent many fixtures will be useful in order 
to handle them conveniently. These are in 
the market for this standard size. 

For the purpose of sorting, an additional 
feature of value would be a standard form 
of heading for the cards in which the sur- 
name is printed first, as in the directory 
lists. 

Such cards could be preserved and placed 
where they can be referred to readily for 
any of the varied information placed upon 
them. The present miscellaneous sizes of 
cards are rarely kept, but merely used for 
the purpose of copying the address on them 
into address books, and then thrown aw Ly, 
so that whatever additional information the) 
may contain is lost. 

I inclose a standard library card marked 
with the exact dimensions and indorsed as 
above suggested*, 

A similar indorsement of the name at the 
top of the cover on the standard catalogues 
would also be a great convenience in looking 
over files. S. W. Baucu 

Yonkers, N. Y. 


now 





Cam Rolls Again, 
Editor American Machinist : 

I wish to express my thanks to a writer 
signing himself ‘‘ Easy Way ” in your issue 
of March 30, page 5, for his complimentary 
remarks regarding one of my cam-driven 
machines. I am surprised, however, thit he 
is surprised at an imaginary error which he 
thinks I have fallen into, and this writer 
seems to be so mixed up in his attempted un- 
derstanding of my remarks that it is cer- 
tainly an ‘‘easy way” to avoid the respon- 
sibility ofsuch ‘‘mixed-up-ed-ness ” to write 
under a nom de plume, rather than to sign his 
name. 

I did say, and I meant it, that a conical 
roll would not only fill a groove in a ‘side 
cam,” but would follow the side of sucha 
groove with a true rolling motion, providing 
the cam gave an infinitely small amplitude 
of motion to its follower, in which c:se it 
would, of course, be practically no cam xt 
all. Such a groove would obviously lie ina 
normal plane with the axis of the cam shaft 
I did further say that it would not roll cor- 
rectly when the cam groove departed from 
this normal plane. It could, however, be 
made to fill the groove at all points, at any 
rate upon a cam of comparatively larg 
diameter, as the groove could be cut at each 
point of its length to fit the roller, exactly 
as if it was milled out by a conical cutter 
of the same shape and size. 

Furthermore, I did not express any in 
ability to fix anangle forthe cone. I merel} 
suggested that the best practical way t 
make it was at some intermediate point be 
tween a cylindrical form and a cone whos 
apex was at the axis of the cam shaft. ['his 
was not to attain any theoretically perfect 
shape, but simply to get a practical compro 

mise between two incorrect shapes. 

As a matter of fact, I have used oth 
cylindrical rolls and conical ones, the 
with various degrees of taper between the 
‘bevel gear” style referred to and a style 
with no taper at all. 


tter 


*(Card is 4}§x2+§ inches. The bottom 


heading or indorsement is “4 inch from the top and 


the first letter commences 1; inch from the left 
hand edge.~—Eb.] 
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rhe other ‘‘ odd thine” that your corres- 
ndent (near the end of his sixth para- 
raph) accuses me of pointing out, is not 
odd at all—as I don’t point out any such 
thing, but say exactly the opposite, and 
ee perfectly with what he says in the 
Jast three lines of said sixth paragraph. 

Your correspondent’s jethod of making a 
parrel-shaped roll may «sa good one where 
the cam groove is very roughly cut and the 
roll mounted out of line upon a ‘‘ springy ” 
follower with everything generally tipsy. 
It is obviously, however, a very poor way 
of fitting up good machinery, as such a 
sph rically surfaced roll would touch at but 
one point of contact, and this would tend to 
crush the metal of both roll and cam—on 
account of these compressive members hav- 
ing insufticient section. 


OBERLIN SMITH. 


Patents and Patent Laws, 
Kditov American Machinist : 

Mr. Redfield’s letter in your issue of March 
16. which, for some reason, did not catch 
my eye until now, I am very glad to see, 
notwithstanding I do not agree with him. 
There is an old fable concerning a fowl 
which laid golden eggs, excellently applica- 
ble to this patent business. The wise and 
unique patent law of the United States is 
the fowl, and the golden eggs are the inven- 
tions, which would never have been brought 
forth except for that law. These golden 
egos are the foundation of our riches and 
prosperity, yet there are people who are 
willing if not to strangle this 
noble bird. 

| think Mr. Redfield partakes of a preva 
lent and popular error. I think he believes 
that somehow the public have a claim upon 
an invention, and that fraud is committed 
if the inventor does not forthwith 
render it at the lowest price. This is a 
mistake. The public has no claim 
either in law or ethics. The 
inventor possesses his invention not by 
grace or by statute, but by right of creation. 
He may do with it as he pleases. He may 
disclose and give it to the public or to an 
individual, or he may lock it in his own 
breast, and let it die with him. No one has 
either right or power to direct him, or right 
to complain of the course which he elects. 

Now with reference to this possession, 
the people propose a bargain, to wit: in con- 
sideration of a disclosure, we agree to let 
your use of it be exclusive for 17 years. 
There is no compulsion, and the inventor 
may accept or reject this proposition as he 
sees fit. Many do reject it, preferring to 
keep their inventions secret for all time or so 
long as they can. I am informed that Mr. 
Edison has done so in the matter of the 
phonograph wax cylinders. 

Everybody knows that after the patent 
is granted the real battle begins. In the 
first place the thing has to be ‘‘ styled” and 
made, then the public has got to be con- 
rinced that money can be saved by using it. 
This usually takes a respectable part of the 
life of the patent. Then just so soon as a 
public demand has been created by the 
efforts of the inventor or his representa- 
tives, infringers begin to drop in to share 
the profit. By the time these have been 
foucht off the patent will be well on toward 
its death. This is a frequent history and is 
familiar to many inventors. If it is true 
that but few patents profit their inventors, 
the cause is largely in the pirates who are 
ever willing to steal the brains and profits 


to starve, 


sur- 


great 


whatever, 


which belong to another. 

It cannot be doubted that anything tend 
ing tostill further limitation of an inventor's 
chances to make something out of the inven- 
tion will tend to discourage inventors, and 
more of them to take chances in 
secrecy, 

would be good policy to lengthen the 
te rather than shorten it, and to remove 
the power of United States courts to review 
the action of the commissioner in granting 
the patent. The major part of the time and 
expense in patent litigation is consumed in 
that the com 


Cause 


efforts to convince the court 


missioner violated his duty in granting the 
patent, 


That is all wrong. The act of the 
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commissioner ought to be res judicata, so far 
as the patent office records are concerned, 
and wealth would then be shorn of most of 
its power of oppression. 

The instances where delay works any 
harm to the people could be counted on the 
fingers of one hand, although those given to 
moralizing for other people can easily figure 
out hardships founded upon ‘‘ if.” 

Before I can possibly suffer for the posses 
sion of something, I must not only be aware 
of its existence, but must be acquainted 
with the use of it. 
cause of nonpossession of an 


No one can suffer be- 
invention of 
1876 no 
one experienced any suffering for lack of 
telephones. In fact, the telephone had been 
in existence for a number of years, and was 
known to many, yet it waited for Mr. 
Hubbard and his associates to convince the 
people that it could be made useful and 
profitable to them. Supposing that event 
had been delayed, wouldn’t we have gone on 
just as happily as before? 

No persons have been more thoroughly 
abused than the Bell Company, yet the 
reason in it is not very apparent, when it is 
considered that no one uses a telephone ex- 
cept upon the basis of remaining profit after 
the rates are paid. There is no compulsion, 
and millions of us don’t use, and don’t pay 
any rates. 


which he isin ignorance. Before 
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I have used for several months a kerosene 
oil burner made by the company to whom 
Mr. Hardinge refers, which, with the fur- 
nace that accompanies it, makes a satisfac- 
tory arrangement. It does 
work, can be easily heated hot enough to 
melt cast-iron, and can be lighted almost as 
quickly as gas. It 
with a chimney. 
less than 8 
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not smoke the 


does require a con- 


nection For very small 
work inch diameter and 1 inch 
long—lI use alcohol, placing the piece to be 
heated on a piece of charcoal and using a 
mouth blowpipe with the hole in the tip as 
large as I can fill when blowing rather hard. 
As Mr. Hardinge says, there seems to be 
nothing superior to the alcohol for drawing 
the temper on small work, and he might 
also add, for tinning small pieces for ‘‘sweat 
ing” and light soldering. Small pieces can 
be tinned, placed together and heated until 
the solder melts, and the flame extinguished 
with a puff of the breath, and the pieces 
allowed to cool without moving the hand 
which holds the work. 

I have tempered saws the way Mr. 
Hardinge suggests in the issue of April 13, 
but have found that if the saw was heated 
hot enough to get to the cold plate hot 
enough to harden, that it must be so hot at 
first as to injure the steel. 

I heat them in a box made of 
pieces of wrought iron 4 inches square and 


two 





GEAR Toorn GAUGES. 


The 
He may 


So it all comes down to a nut shell. 
invention belongs to the inventor. 
accept the people’s offer, and part with it, 
may keep it 
event his rights are exclusive 
the We 
human nature and self-interest to cause him 


or he himself. In either 
as provided 
under constitution. may trust 
to make it accessible to such of the public 
who can make it 
under the terms prescribed by the inventor. 
At the expiration of the can 
make it the 
mean time no question of justice enters in, 


profitable to themselves 


patent we 
ourselves if we want to. In 
because the rights of the inventor are exclu 
sive—and the public never gain even quasi 
rights by stretching out a helping hand. 
The inventor always has to pay for any 
assistance he may get. 

Mr. Redfield apparently forgets that the 
inventor has no protection during the period 
his application is pending, and therefore his 
monopoly cannot be extended by such delay. 

R. D. O. SMITH. 


Tempering Small Pieces. 
Editor American Machinist : 

In the issue of the AMERICAN MACHINIST 
for March 9, Mr. H. Hardinge describes an 
excellent device for tempering small work. 
I presume that I am not the only machinist 
that does not have a supply of gas on tap, 
and as I have a good deal of small work to 
temper, some means more convenient than a 
forge fire had to be devised. 








4 inch thick, placed about 3, inch apart, 
and three sides closed by a band riveted on. 
Place the saw between the pieces through 
the open side, heat the whole to the required 
heat, transfer to the cold plate, and shake 
out the siw. I am most successful in get 
ting even results if the plate is covered with 
as much lard oil as will stayon. The saw 
will be hot enough to 
plate to flatten it is 
One person 
handle this alone, C. E. QumBy. 


Tilton, N. H. 


will cool at once but 
straighten, if the 
pressed down at 


once, can 


Clearance in Cylinders, 
Editor American Machinist: 
In your issue of March 380th, R. B. 
tells us how 
end of our steam 


Owens 
how to ascertain much clear 


ance we have at each 
engine cylinders, but there is at least one 
Suppose that the 


follower bolt heads project beyond the sur- 


objection to his plan. 


face of the follow plate, and the measure 
ment is taken to the surface of this plate? 
In that case the actual distance between the 
piston and the cylinder head, when the 
engine is on the center, will be less than his 
measurement makes it, unless he measures 
directly to one of the follower bolt heads, 
and may lead to disaster. 

In the issue of April 20th, Benjamin F. 
Hetherington suggests what he calls a much 
more simple way. 
* If he ever tries 


it with a Corliss or other 


<j 


type of engiue in which the cylinder head 


on the crank end is not easily removed, it is 


quite possible that he may discover that it 
is not so simple as it appears. 

Suppose that we have a piston with nar 
row 


packing rings running well over the 


counterbore, and a clearance on the 


We disconnect 


large 
crank end, the connecting 
rod from the crosshead, and pull it forward 
until the piston strikes the cylinder head, 
Our packing ring has now sprung out into 
the counterbore, and it is no simple matter 
to get it back again. In giving us this plan 
he omitted one important 
that before trying it the 
should be removed. W 


New Haven, Conn. 


point, namely, 


packing rings 

Hl. WAKEMAN 

- ~ 

Brown & Sharpe Manufacturing Com 
pany’s New Building. 


The Brown & Sharpe Manufacturing Com 
pany, of Providence, R. I., have contracted 
with Brothers, of Worcester, 
Mass., fora four-story fire-proof brick build- 
as ‘‘ No. 1 


of which we are 


Norcross 


ing to be known 
tension of 1893,” 


x- 
able to 


Building 


give some particulars: 

It is to be 163 feet long, 51 feet wide, with 
two wings 57 and 84 feet. The 
thick a 28° x4" pilaster every 8 feet, 
and in each of the pilasters are 2 flues for 
use in the heating and ventilating system. 
The floors and roof are made of steel beams 
and brick arches. 


valls are 20 
with 


The beams do not rest on 
the walls, but are supported by metal framing 
consisting of Z-bar columns on the 
pilasters, a 15° 32 pound 
channel iron between these and the cast-iron 


steel 
centers of the 

columns and a 20° 100 pound steel girder in 
the center of the building. The tloor beams 
are 15° 80 pounds, the figures being for the 
framing for the second floor, which will sup 
port a safe load of 400 pounds; the safe load 
for the upper floors is 250 pounds per square 
foot. The first 
floor are 16 thick, 17 feet high 
under the beams, and 16 feet apart. Between 
the beams of the other floors the height is 
13 feet 6 The roof 
that the water 
taken through the cast-iron columns. 


cast-iron columns on the 
diameter, 2 


beams are inclined so 


runs to the and is 
The 
roof is made of hollow, porous, terra-cotta 


center 


tiles cemented on top and finished with five- 
ply tar and gravel roofing. 

The lower floor is underlaid with concrete 
ind all the a layer of 3 
spruce, a second of 14° spruce laid diagon- 
ally with the first and 


floors consist of 
a top layer of 14” 
hard pine laid parallel with the 8” spruce. 
Five-eighths of the wall space is taken up 
with windows. 

The first floor is nearly on a level with 
the ground and is connected with the first 
floor of the present No, 1 building through 
the westerly wing (at the east there is a 
drive way), and the second and third floors 
are on a level and connect, through the 
wings, with the floors in the present build 
The 
closed on the outside of the building proper 


ing, stairways are iron and are in 
The boiler stack is 125 feet high, and the 
heating apparatus will be placed in the ex 
tension of the basement of the central wing 
of the present No. 1 building. 
The building 


facture of machine tools and 


will be used for the manu 
the total floor 
space will be about 50,000 square feet. 
oe 
Gear Tooth Gauges. 

We present with this an engraving of a 
set of gear tooth gauges made by the Boston 
Gear Works, 31 Hartford 
Mass. The gauges are 


sheet brass, but may be made of steel to order, 


street, Boston, 


usually made of 
designed either for testing the 
depth of gear teeth being cut, for the con 
venience of the draftsman in drawing tooth 


They are 


outlines, or for the designer in selecting the 
proper pitch gear for any given purpose; 
this being usually more satisfactorily done 
where gear teeth of all the available pitches 
are at hand for inspection. The engraving 
shows three separate gauges; the smallest 
being for pitches from 80 to 28; the inter 
mediate size for pitches from 26 to 12, and 
the larger size from 11 to 4, diametral. Rack 
gauges are also made of all ordinary diame 
tral pitches : 
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A Department of Mechanics. 

ago in discussing the friction 
engineer and the 
line officers of the navy, we stated that we 
thought there were some points in favor of 
the establishment of a department of me- 
chanics under the government, which de- 
partment should have charge of all mechani 
cal work for the government. 

The more we consider this matter and the 
more we discuss it with others whose opin- 
ions may be supposed to be worthy of con- 
sideration, the more firmly we are convinced 
that such a department of the government 
would be very advantageous in many ways. 

The time has now come when the manu- 
facturing country are 
scarcely inferior in importance to any other, 
and we think that any one who will take 
the trouble to examine into the matter a 
little will find fully as many reasons for the 
existence of such a department as for the 
existence of such departments as that of the 
Interior, Agriculture, Post office or most of 


Some time 
that exists between the 


interests of this 


the others. 

Within this department we think that all 
mechanical work of whatever kind done by 
the government should be executed, instead 
of having it, as at present, scattered around 
among the departments, each one making or 
contracting for what it needs, whether it be 
arms, coast 


naval vessels, small 


instruments, 


cannons, 
survey astronomical 
ments, or mail bags. It would not follow 
from this that all these various kinds of 
work should be done in one establishment, 
nor that all of such work should be actually 
done by the government, but the mechani 
cal department should have supervision over 
all of it, and this department should be 
charge of a ofticer 
qualified by nature, training and experience 
for the work they have to do. 

For instance, we believe that the legiti- 
mate and the only really proper function 
of the Navy Department is to navigate and 
tight naval vessels, and that the making and 
repairing of naval vessels and their arma- 
ments might better be left to mechanics and 
engineers. By the token we think 
that the proper business of the army is to 
carry on campaigns and fight battles, and 
that the making of shoulder guns, 
and cannons should be left to those who 


instru- 


chief and = assistants 


same 


swords 


can make 

arts as are concerned in their production. 
We believe that the rank and title of 

and engineer is 


an exclusive specialty of such 


a mechanic 
a meaningless anomaly, and the employ- 
ment of an army Captain in making guns 
an absurdity. A man who attains distinc 
tion in mechanical science or 
should have a title and honors which mean 
something within the field occupied by him, 
and which should not be complicated by the 
men occupying 


Commodore for 


engineering 


use of the same title for 
entirely different positions, involving duties 
as different as is night from day. 

Not long since a 
the duties of which are not, 


Captain was appointed 
to a position, 
or at least should not be in the least mili- 
tury, but purely mechanical and executive. 
A published statement of bis qualifications 
for the position was as follows : 

He was 17 years old when he entered the 
Naval Academy at Annapolis, and was 
graduated at the head of his class at the out 
break of the Civil War, so that he had an op 
portunity to see real service from the begin 
ning of his career. In 1862 he was promoted 
to be Second Lieutenant. He served during 
the war in the Potomac flotilla, in the Gult 
squadron, and in the monitor fleet at Charles 
ton, 8. C. He was one of the survivors of 
the ‘* Patapsco ” when she was blown up by 
au Confederate torpedo and lost two-thirds of 
her men. His services since the war com- 
prise duty in the European squadron twice 
and some years in American waters, in 
cluding a voyage on the ‘* Congress” to 
carry relief stores to the explorer, Hall, and 
the command of the ‘‘San Francisco.” He 
has also been in charge of the torpedo station 
at Newport, of the Annapolis Academy, and 
of the Washington Navy yard. He is said 
to be a strict disciplinarian. 

Now we should say that this record is 
highly creditable to the gentleman referred 
to. But is it not self-evident that a man 
having such a record should remain during 
uservice where 


the active years of his life in 
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this record would be of some use to him, 
and where it would be proof of fitness for 
the position occupied? while positions in- 
volving a knowledge of mechanical science 
should be filled by those who had made their 
record within the field of that science? The 
captain referred to is competent, no doubt, 
for the position to which he has been ap- 
pointed, and is very possibly the best man 
that could have been selected for the place 
from among those who are eligible for it. 
But no mechanic, whatever his attainments, 
was or is eligible, which seems to us to be 
an absurdity. All through the connection 
of the government with mechanical matters 
such absurdities are to be found. Mechanics 
and engineers as such must be subordinated 
to officers who, in the nature of things, must 
know far less of mechanical matters than is 
known by who make a specialty of 
mechanical matters, and whose record and 
career are entirely dependent upon their 
knowledge of them. We _ believe this is 
decidedly unfair to mechanics. We _ be- 
lieve that the development of naval- vessels 
and of all kinds of fighting machines, large 
and small, is due mainly if not entirely to 
mechanics and engineers, and that they 
should have the credit of it. They can 
secure this probably only through the estab- 
lishment of a department of mechanics, 
which should stand upon the same footing 
as the other departments of the government. 
Other advantages probably result 
from the establishment of such a depart- 
ment which need not be mentioned at this 
time, but which will suggest themselves. 
ae - 
Necessary Precaution, 


those 


would 


A Very 





One result of the opening of the World's 
Fair has seemed to be the employment of a 
new corps of correspondents who on me- 
chanical matters are even worse than the 
regular newspaper men. One of them tele- 
graphs the following story from Chicago to 
his paper in New York—a paper, by the way, 
which pretends to give some especial atten- 
tion to mechanical and engineering matters. 
The story relates to the manner in which the 
Fair was to be opened, and the event which 
it describes has, of course, passed in safety. 

Attached to the key is a wire which runs 
down the side of the platform and to the 
valve on a four-inch pipe which supplies the 
steam to the great Allis engine, which will 
set the machinery in motion. An eight-inch 
steam pipe is usually employed, but Mr. 
Cleveland’s hand is heavy. Its pressure will 
open the valve wide, and if the valve on the 
eight-inch pipe were opened its full width it 
would blow out the cylinder head of the 
boiler. 

Rather than take chances on coaching the 
President to touch the key lightly, which in 
the excitement of the moment he might neg- 
lect to do, Chief Robinson of the Machin- 
ery Building substituted a four-inch pipe 
temporarily. 

It is with a sense of relief that we reflect 
that the event to which this refers has passed 
and no catastrophe has occurred. We had 
feared that the weight of the President’s 
hand might have been underestimated, and 
that a four-inch pipe would prove too large, 
in which case it is almost certain that the 
cylinder head of the boiler would have been 
unable to stand the strain. 


————_ oe ee 
Literary Notes, 
PATENTABLE INVENTION. By Edward 8. Ren- 


wick, civil and mechanical engineer, and expert 
in patent causes, 
The author, 
inventor, and a 
qualified for the 
relating to the law of patents for inventions. 
The aim of the author in publishing the 
book is best stated in his 


who is a patent expert, an 
practical well 
task of writing on subjects 


man, is 


own words: 

The diverse constructions of the law as 
to what constitutes invention are especially 
the creation of the 
present nine appellate courts, it being evi 
dent that unless these courts shall decide 
upon some common rules by which inven- 
tion can be determined, and the decisions of 
the different courts can be harmonized, 
there will result the anomaly that the de- 
cisions upon the same subject in one ap- 
pellate circuit will 
another. What such rules are to be 


unfortunate in view of 


clash with those in 


must 
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be determined by the courts, who al 
have authority to deal with such matt 
but it seems to be fair that the views of 
inventors upon the subject should be 
sidered, and the object of the author iy 
publisbing this book has been to endeayr 
to present these views,” 

The book is divided into three parts ; ; |, 
first part deals with patentable inventi 
the second, inventions patentable by 
the third, invention patentable in a re-issiy 
patent. Various decisions of courts relating 
to the above matter are cited, and references 
of the reports given, so that the origin:ls 
may be examined by those who wish t 
so. 

The author has succeeded in bringing 
out a very valuable work, which should je 
in the hands of all who are in any way in 
terested in patent laws and inventions.  [t 
is published by The Lawyers’ Co-operativ« 
Publishing Co., Rochester, N. Y. Price, 


~ ESE. PIONS ax an) 
(Jue “oSINSWERS. 


Questions of general interest relating to isiliieets 





_ cussed in our columns will receive attention in 


department. The writer’s name and address s/ 
always accompany the question. Neither correct ini 
nor location will be published when there is are quest t 
that effect. If questions are enclosed with a husi; 
communication, they should be written on a separat 
sheet. 





(225) PP; A. Be Detroit, Mich.. wetton 
Please give me the title of a good machin- 
ist’s dictionary. A.—‘‘Knight’s Americin 
Mechanical Dictionary” may suit you. 


(224) A. G. C., East St. Louis, Tl., asks 
Can you favor me with a formula for pro 
portioning friction gearing, such as is used 
in the mills of this country? I have made a 
great many inquiries among the makers snd 
users of the same, but so far everything 
seems to have been made on the cut-and-t 
plan. A.—-There is no occasion for prop: 
tioning friction wheels by the cut-and-try 
plan. You will find rules relating to this 
subject in Elements of Machine Design, by 
W.C. Unwin; also in Mechanics of Enginecr- 
ing and of Machinery, by J. Weisbach. 


(225) H. C. S., Baltimore, Md., writes 
Please define the meaning of a triple-com- 
pound condensing engine A.—A triple 
ex pansion condensing engine is one in which 
the steam is expanded in three different 
stages, and after it leaves the low-pressure 
cylinder itis condensed. A triple-ex pansion 
engine has usually three cylinders, a high 
pressure, intermediate-pressure, and low 
pressure cylinder. The first stage of expan 
sion takes place in the high-pressure cylin 
der; the second stage takes place in the 
intermediate cylinder, and the third in the 
low-pressure cylinder. Sometimes a triple- 
expansion engine has two low-pressure cy] 
inders, in this case the third stage of expan- 
sion takes place in these two cy ylinders con- 
jointly; or if the engine has two intermedi 
ate cylinders, the second stage of expansion 
takes place in these two cylinders. Your 
other questions relating to bicycles are 
answered in connection with similar ques 
tions sent by another correspondent, in our 
last issue. 


(226) N. M. C., Canton, O., writes: Kind- 
ly inform me if there has ever appeared 
the AMERICAN MAciintst a rule for design 
ing high-speed engines, something as [| 
lows: An engine to develop a certain power 
at a given piston speed and bore of cylinder 
given, using the bore of the cylinder as 
basis to calculate the diameter of sha‘t, 
crank-pin, also all other parts of engine, 
so that by using the same rule any number 
of engines can be designed, all having the 
same uniform strength and relations. If 
such a formula has not appeared in your 
journal, where can I procure a book giving 
these rules, which are simple, not having 
too many technicalities?) A.—We have no 
published such a rule for the simple reaso! 
that there is none. To design steam en 
gines a knowledge of the strength of ma 
terial is necessary. Within certain limits 
the crank-shaft, crank-pin and a few othe! 
parts can have a certain ratio to the di:im- 
eter of the cylinder, and even in such cases 
good judgment and experience are required. 
You will need quite a number of books 
treating on various subjects to become [: 
miliar with and competent to design steim 
engines. 

(227) J. H. W., Dayton, O., writes: | 
would like to have your opinion in regar 
the economy in the transmission of powe 
cases like the following. We will say tliat 
it has been decided to build a new bo 
shop which is to be stocked with suit: 
machines. There will be no line shaft 


t 
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untershafts, and consequently no belting, 

it each machine will have its own steam 
engine. The steam is to be obtained from 
the heat in the furnaces, which otherwise 
would be wasted. The source of power will 
be quite near to the machines. When all had 
been planned a friend comes along and says: 
Look here, your neighbor drives his ma 
ehines with electric motors, a new thing, 
creat economy in power, you should have 
the same arrangement or you will not be up 
with the times. Now we know how to re- 
‘ir engines, but we know very little of re- 
ring electric motors. Thinking that it 
.y be possible that we are standing in our 
own light, we would like to have your opin- 
i A.—Since you intend to use steam 
cenerated by heat which would otherwise be 
wasted wedo not see how you could stand in 
your own light by using a steam engine for 
each machine when economy is considered. 
But when cleanliness and convenience are 
considered the electric motors will have the 
advantage. 


298) J. S., Buffalo, N. Y., writes: Kind- 
ly publish the procedure of setting the ec- 
centrics on an engine which has to run for- 
ward and backward. The engine is to be 
used for a paving roller. A.—The princi 
ples involved in setting the eccentrics for 
any engine in which steam is distributed by 
an ordinary D slide valve are the same for 
all. In our issue of October 24, 1885, you 
will find these principles plainly stated and 
practically applied to setting the eccentric 
of an engine running in one direction only. 
ut if it is understood how to set an eccen- 
iric in this class of engine, there will be no 
difliculty in setting the eccentrics of an en- 
vine which has to run in either direction. 
In this class of engine you simply set first 
one eccentric to suit one direction of run- 
ning, and then the other eccentric by the 
same methods to suit the opposite direction 
of running. Of course for an engine which 
has to run in either direction a link is gener 
ally used. A practical example of setting a 
valve gear with a link motion is given in 
our issues of April 30, May 14, 28, 1887. 
This refers to setting the valve gear of a 
locomotive, but the principles involved do 
not change for setting the valve gear of 
your engine. 2. Can you recommend a 
good book relating to valve motion? A.- 
“Slide-valve Gears,” by F. A. Halsey, is a 
rood book. 


229) J. R. H., Cleveland, Ohio, writes: 
There have been two questions asked in the 
shop of which I am foreman. They are: 
1. Is it proper to write the decimal .750 
and call it 750 thousandths? One man claims 
it is not proper to do so, and says it reads 
75 hundredths. A.—lIt is of no use to add a 
cipher to the end of a decimal, although it 
is frequently done. The decimal .750 reads 
750 thousandths, and the decimal .75 reads 75 
hundredths, but both are of the same value, 
namely, # of a unit. Although it cannot 
be said that it is incorrect to write .750 in- 
stead of .75, yet there is no more use of 
doing so than to write }7§ in place of 3. 
2. Has any pump ever lifted water 28 feet 
high? If so, what kind of pump was it, 
and where is it working ? A.—It is possible 
to lift water, with a lift or suction pump, 
to a height of 28 feet, provided all the joints 
in the suction pipe are perfectly tight, and 
the pump is of good construction, but cases 
of this kind are an exception, and not the 
rule, because, owing to the difficulty of 
obtaining tight joints in the suction pipe, 
the height to which water can be raised 
with this class of pumps was gradually 
decreased, until 22 to 25 feet was regarded 
as the practical or ordinary limit of suction. 
If water has to be raised to a greater height, 
a force pump will have to be used. Pumps 
of both classes you will find all over the 
country. 


! 
I 
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(230) C. P. T., Chattanooga, Tenn., writes: 
I have a small steam launch, with a com- 
pound engine and a condensing pipe run 
ning along the keel of the boat, which 
returns the water due to condensation at a 
temperature of 65 to 75 degrees. Now what 
I want to know is: Can I, by attaching an 
air pump to the end of this pipe, approach 
anything like a vacuum? The condensing 
pipe is nearly 6 inches below the lowest 
point possible to which I can attach an air 
pump. A.—You can, provided the keel 
condenser has a suitable form. It is essential 
for satisfactory working that the delivery 
end of the tube should not exceed one-half 
the diameter of its receiving end ; for, if a 
larger diameter be given to the delivering 
end, a part of the exhaust steam will pass 

ectly to the air pump over the water of 
condensation in the tube. The delivering 


eud of the tube must be small enough to 
remain completely filled with water for the 
exclusion of the steam from the pump. 
‘I steam yacht ‘* Leila,” on which experi- 
ments were made by a number of United 
ss 


tes naval engineers, had an air pump 
attached to the keel condenser, the latter 
being considerably below the air pump. 
The condenser consisted of « single copper 
pe, 5 inches inside diameter at the exhaust 
Steam end, and 2 inches inside diameter at 
air pumpend. The results during the 





AMERICAN 


trials were very satisfactory. A vacuum of 
26 inches in the bottom of the air pump was 
frequently obtained. 


(231) A. D., , writes: In the accom- 
panying sketch for aroof truss, Fig. 1, kind- 
ly tell me if the vertical rod at the center 
should be larger than the tie rod. There is 
no other weight to be put on the roof but 
slate. I would like to adopt this form of 


roof as it is light, gives head room and a 














clear opening for a machinery building. The 
span will be 50 feet and the rise 12 feet. The 
main rafters I intend to make 4x9 inches at 
the lower end and taper to 4x7 inches at top 
for appearance only. Do you consider it 
strong enough? A.—The center rod does 
not need to be as large in diameter as the tie 
rod. We do not see that the appearance will 
be improved by tapering the main rafters; in 
fact, in our opinion, the opposite will be the 
case. We do not like the general design of 
the truss, that shown in Fig. 2 will be 
stronger and more pleasing in appearance. 
With trusses of the latter kind placed 14 feet 
from center to center we should make main 
rafters 6x10 inches; purlins 8x8 inches. The 
central portion of the tie rod we should make 
14-inch in diameter, and the two outer por- 
tions 13-inch diameter, the counter brace 
should also be 14-inch in diameter. 2. What 
should bethe dimensions of rafters, etc., fora 
roof 42 feet span and 10 feet rise? A.—Ifit is 
made of the form shown in Fig. 2, the truss- 
es being placed 14 feet from center to center 
we should make the main rafters 5x10 inch- 
es; purlins, 24x8 inches; the central portion 
of the tie rod 1}-inch diameter, and the two 
outer portions 12-inch diameter. 


(232) C. D. D., Providence, R. I1., writes: 
Please help me with the following problem: 
A beam is resting on five springs B, (, D, 
E, F, as per sketch, with a load of 40 000 
pounds placed as shown. What will be the 
weight supported by each spring? Weight 
of beam is not to be considered. Please 
give method for computing these weights. 
A.—We shall assume that the springs B, C 
and J are alike, so that each will resist 
equal portions of the load which is support 
ed by the beam resting on these springs; we 
shall also assume that the springs and F’ 
resist equal portions of the load supported 
by the beam resting on them. This reduces 
the problem to a comparatively simple one, 
for here we have a beam held in equilibrium 
by a load of 40,000 pounds, three equal 
forces acting on one side of the load and two 
equal forces acting on the other side. The 
first step will be to find the distance of the 
center of effort of the three springs B, Cand 
D from the point of application of the load, 
this distance we will denote by x. The dis 
tances from the load to the center of the 
springs B, Cand PD are respectively 145, 100 
and 40 inches. Denote the force exerted by 
each spring by /, then the sum of the mo- 
ments of the three springs will be 145 P 
100 P + 40 7; the forces P being equal we 
have here a system of parallel forces whose 
points of application are known. The re- 
sultant of these three forces is equal to their 
sum 38 P, let us denote this resultant by PR 


| 





The point of application of this resultant so 
that it will have the same effect as the three 
parallel forces will be at the center of effort; 
that is, at a distance x from the load; hence 
we have 


145 P+ 100P+40P= Re. 

If we now give a value of one pound to 7? 
we then have 145 + 100 + 40 3.2, from 
, = 285 

which we get 285 = 37, hence c = = 


95 inches. The center of effort of the two 
springs and /’ could be found in the same 
way, but there is no necessity for making 
the calculation, as it is easily seen that the 
distance of the center of effort from the load 
is 50 inches. We may now assume that the 
load has two points of support only, one at 
95 inches from the load to the left and one 
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at 50 inches from the load to the right. The 
question now arises what will be the resist- 
ance of each one of these points of support. 
This is found by multiplying the load by its 
distance from one of the supports and divid- 
ing the product bythe whole distance be 
tween the two supports, the quotient will be 
resistance of the support opposite to the one 
from which the distance of load has been 
taken. Thus the distance from the left sup- 
port to the load is 95 inches, the whole dis 
tance between the two supports is 145 inch- 
95 x 40,000 
145 
pounds for the resistance of the right sup- 
port, and 40,000 — 26,206.9 = 13,793.1 for the 
resistance of the left support. This shows 
us that the two springs # and F'have to 
support 26,206.9 pounds; hence each spring 
. : 26,206.9 
will have to support a weight of ~ aa 
13,103.45 pounds. 
Cand D have 
hence 





es; hence we have 26,206.9 


The three springs B, 
to support 138,7938.1 pounds; 
each spring will have to support a 
ve 13,793.1 ee 
weight of : 1,597.7 pounds. 


(233) J. L. H., Syracuse, N. Y., writes: 
Kindly answer the following question : 
What power will be exerted by the ram 7} 
6$ inches diameter, of a hydraulic press; the 
pump plunger is }? inch diameter, the length 
of lever from the center of fulerum pin to 
the application of the power is 30 inches, 
and the radius of the pitch circle of the pin- 











ion is 14 inches, the power P applied to the 
handle is 100 pounds? Please give formula 
for solving this and similar problems. A. 
First compute the force exerted by the rack 
with a force P applied at the handle of the 
lever as shown. Let us designate the dis 
tance from the center of the fulerum F' to 
the application of the power by 1, the ra- 
dius of the pitch circle of the pinion by /; 
the force exerted by the rack by @, and the 
applied force by P?. The moments about 
the fulcrum are 
ax BOK 
hence 
? 
Q | ili Le 
/ 
Substituting for the symbols their numeri 
cal values we have 
100 « 30 
14 
But the rack and plunger are in one piece ; 
hence the force exerted by the plunger of 
the pump is 2,000 pounds. The statical 
pressure ( is transmitted with undiminished 
force to every corresponding area of the 
cross-section of the ram 7. Let W denote 
the total pressure on the ram, we then have 
area of plunger : area of ram: : Q: W. 
The area of the ram 64 inches diameter is 
33.183 square inches, and the area of the 
plunger %-inch diameter is .44178 of asquare 
inch; hence we have 
.44178 : 33.183 : 
from this we get 
33.183 « 2,000 
44178 
pounds for the total press- 


) 


‘ 2,000 pounds. 


: 2,000: W 


’ 


W = 150,22 


ure exerted by the ram, 
friction being neglected. 


The foregoing ean be com- 
bined in one formula, Ex 
amining the given propor- 
tion we find that in order to 
obtain the numerical value 
of W we divide the area of 
the ram by the area of the 
plunger and multiply the 


= quotient by 2,000. Now let 
= D denote the diameter of 
KF the ram and d the diameter 
of the plunger, and re- 


memberiong that the area of any circle is 
found by multiplying the square of the 
diameter by .7854 we have 
D*® Xx 
d? & .7854 
But the decimal .7854 in the first factor can- 
cels; hence we have 
D* 2.000, 
d? 
Now remembering that the value of 2,000 


has been obtained by the formula 
PML 
l 


pe 
‘TBA 9 000, 


( a Le or, 
/ 
we may combine the whole solution as fol- 
lows 


in short, 2,000, 


py. Px L 
d* / 


i 
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Substituting for the symbols their numeri 
cal values we have 
w = 65)" 100 X 80 _ 150,292 
(.75)* 1.5 

pounds, which is practically the same result 
as found before. 2. Can you recommend a 
book treating on hydraulics that explains 
the solutions of problems of this kind? A. 
—You will find solutions of a problem of 
this kind in ‘‘ Applied Mechanics,” by Prof. 
A. Jamieson, and in many other good books 
treating on the elements of mechanics. 
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Grant’s gears, Lex’n, Mass., & Phila.,"Pa. Seep 11. 
Shafting Straighteners J. H. Wells, Tampa, Fla 
Ideal Drawing Stands. M.C. Hammett Troy, N.Y. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
Aic Hoists, Frank Richards, Box 3686. N. Y. 
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Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc 

‘Shapers (Double Triple Quick Stroke”) 
Trade Mark. 
Gould & Eberhardt, Newark, N. J. 

Split Pulleys at low. prices, and of same strength 
and appearance as Whole Pulleys — Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

Most sensitive and duratle Damper Regulator 
made; works within one pound. Send for circular. 
l. Kieley, 11 W. Thirteenth Street, New York. 

For the Latest Improved Diamond Prospecting 
Drill address the M. C. Bullock Mfg. Co., corner 
Canal and Washington sts., Chicago, HI 

Combination, duplex and special gear cutters in 
stock and to order, vertical milliog machines. R 
M. Clough, Tolland, Conn. 

‘Pumping Machinery.” New book, 450 pp, 8vo, 
270 Eng Prospectus free. W. M. Barr, 3223 Powel 
ton Avenue, Philadelphia, Pa. 

Gear Cutters. Auto. Specially adapted for Motor 
Gears and all other style Gears. 

Gould & Eberhardt, Newark, N. J. 
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est Castings in the world. Brass, German Silver, 
Aluminum, ete. Patent Pressure Process. Ma 
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Patent Soliciting of High Class. 

D. Walter brown, Counsel in Patent Cases 
111 Broadway, New York. 
Send tor Brief History of Patent Legislation. 

De Lamater Screw Propeller Wheel, made only 
by Tue Samuel L. Moore & Sons Co., Elizabetbport, 
N.J., wh> have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record gauges, etc. Location and equipment well 
adapte 1 for Heavy Steamship Repairs. 
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us and mailed to any address at $1 00 cach, and the 
New Handy,’’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers witn full page opening flat. Either will hold 
tue entire 52 issues of any volume. AMERICAN Ma 
CHINIST PUBLISHING Co , 203 Broadway, New York. 

“Tadicator Practice and Steam Engine Economy.’ 
By F. KF. Hemenway Contains plain directions tor 
using the iudicator and making all required caleu 
lations from the diagram, also the principles of 
economy In operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid, Published by John Wiley & Sons, 53 East 

renth Street, New York 
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Steam and Eleetric Launches in China. 


The following report to the Department 
of State 
turers: 

In a recent interview with the Taotai of 
this Circuit I pointed out to him the great 
advantage in the saving of time and comfort 
that would accrue if he adopted the modern 
method of traveling by the use of a steam, 
oil, or electric launch in his journeys about 
this district. I explained, to the best of my 
ability, the workings of the various kinds 
of launches, and he seemed so pleased with 
the idea of being able to travel with greater 
comfort and more speed than is now the 
case that he requested me to write to the 
United States for particulars; therefore, I 
have the honor to request that the Depart- 
ment will kindly place this before the manu 
facturers of launches, in order that they 
may tender diagrams, cuts, etc., so that [ 
can have the matter placed before his excel 
lency, thus enabling him to select such 


will be of interest to manuface- 
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launch or engine as seems most suitable for 
these waters. It must be remembered that 
this vast district is intersected by thousands 
of miles of canals and rivers; and, although 
it covers a territory of 39,500 square miles 
and has a population of from 25,000,000 to 
35,000,000 people, there is not a single 
launch or boat of any kind propelled by 
steam, oil, or electricity, excepting a few 
launches that ply from Shanghai to Hang- 
chow, the capital, 150 miles northeast of 
this port. 

The Taotai has occasion to go to the capi- 
tal frequently. He travels in a small cov- 
ered boat propelled by ‘‘ya lows” (large 
oars), worked similarly as a whale boat is 
worked, 7. ¢., by sculling. The average 
distance traveled in a day is 100 lis, or 384 
miles. 

A boat suitable for China would have to 
be built very strong, the propeller be so 
arranged that it could be taken up or pro- 
tected in some way from the ropes that are 
passed around the stern of the boat while it 
is being pulled over the ‘‘ haul over” from a 
river to a canal or from a lower to a higher 
canal. A ‘haul over” (over part of the 
bank sloped for the purpose by masonry or 
earthwork and covered with wet and_ slip- 
pery clay) forms a sluiceway. A boat to 
pass from a river to acanal has a rope passed 
around the stern, the ends of the rope being 
wound around a windlass on each side of 
the sluice. Men work the windlass on both 
sides until the boat has been hauled to the 
ridge, when it is pushed into the water. 
There are no locks. Sometimes a boat is 
dragged across a ‘‘haul over” by water 
buffaloes or oxen, but the first method is the 
common one hereabouts. 

Another consideration that in some 
places the canals are only wide enough for 
aboat of the regulation size. This is espe- 
cially so between the supports or arches of 
bridges. Finally, the bridges are so low 
that it is-of the greatest importance that the 
roof of the cabin or cover should not be so 
high as to prevent the boat from passing 
under them. 

The boats for traveling are called house 
boats. Foreign boats use a hull built native 
fashion, and in or on this hull is erected a 
small house, fitted with windows, berths, 
closets, ete. They are quite comfortable, 
and one can travel for weeks; in fact, it is 
the only way one can travel in this part of 
China. The boats used by the natives are 
not so comfortable, yet are often more ex 
pensive. 

If it is possible for manufacturers to build 
an engine that can be placed in the boats 
used here, I think that there would soon be 
a large demand for such engines. The 
canals are the only roads, and all travel is, 
of course, by boat. The traffic carried on 
by boats is very large. The introduction 
of quicker methods of travel would be 
highly appreciated, especially if the Taotai 
sets the example, and I deem this a most 
auspicious time to introduce our methods 
into this province. * * * 

For the guidance of interested parties the 
following description may be of some use: 
Length, 88 feet; breadth, 6 feet 10 inches; 
height from keel to rail, 3 feet; height from 
rail to top of house, 2 feet 9 inches. 

A flat-bottom boat is, of course, prefer 
able and one that follows the Chinese style. 
It has occurred to me that it may be possible 
that a boat could be built with a top or 
house, having the sides arranged in such a 
manner that it could be telescoped or low 
ered; in that case the roof could be higher 
than in a stationary one. One without a 
smokestack or with a smokestack that is 
easily Jowered would be popular; in any 
case the stack must be a very short or low 
one. It would be well for the manufac- 
turers to include in their estimates the cost 
of delivering the same by steamer or sailing 
vessel at Shanghai or Hongkong. 

I have been discussing the benefits of 
small launches with the Taotai for the past 
two years, and now he has requested me to 
tind out all I can forhim. If he should 
adopt a launch for his own use, I am quite 
confident that it will not be long before 
many orders will be placed with our manu- 
facturers. There is asplendid opening here. 
An immense traflic is carried on in boats, 
which now depends on the tide and the 
endurance of the ‘‘yu loese” (scullers), A 
company has been organized at Swatow of 
Chinese, who run a steam ferry (launches) a 
short distance up-river, and I understand 
they are doing a very lucrative business. 

Joun Fow Ler, Consul, 

United States Consulate, 

Ningpo, March 10, 1893. 
ae 


is, 


Ata recent meeting of the Birmingham 
(England) Association of Mechanical Engi- 
neers, Mr. Alexander Siemens delivered a 
lecture on electricity as a motive power for 
factories. Inthe course of his lecture Mr. 
Siemens stated that in an electric locomotive 
recently supplied by his firm the brushes 
were still in use, after a run of 20,000 miles. 
Speaking generally, electromotors were very 


light in weight for the power they exerted, 
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and did not require expensive foundations. 
The efficiency of transmission was, more- 
over, greater with electricity than with 
shafting. 
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Columbian Exposition Notes. 
OPENING DAY. 

At 12.15 the first day of May, by a simple 
motion of the hand the President of the 
United States started the two great engines 
of the power plant, and thus officially opened 
the World’s Columbian Exposition. 

Braving rain and mud, between two and 
hundred thousand people entered 
Jackson Park to see the President of the 
United States, the lineal descendant of Chris- 
topher Columbus, the opening of the great 
Fair, and the Fair itself. 

3efore 8 o’clock many were waiting for 
the gates to open; at 9 the space in front 
of the Administration building where the 
exercises were to be held was well filled. 
By 10 almost every available space which 
commanded any view of the platform was 
taken possession of. The crowd extended 
from the Mines to the Machinery, and 
around the main basin clear back to the 
statue of Columbia. 

The speakers’ platform was directly in 
front of the middle of the Administration 
building, facing the main basin. Back of it 
rose a great tier of seats reserved for the 
fortunate ones having tickets. At the very 
back of this platform the orchestra was 
located. 

Shortly after 11 o'clock President Cleve- 
land, and the others high in authority, ap- 
peared. The crowd was immense by this 
time ; it was enthusiastic as well, and gave 
them a royal greeting. 


three 


The ceremonies were opened by the ‘‘Col- 
March and Hymn” from the or- 
then followed a prayer, then the 
of ‘The Prophecy,” a Columbian 
then music again. This was fol- 
lowed by a short address from Director- 
Davis. President Cleveland fol- 
lowed, The great crowd cheered him heartily. 


umbian 
chestra ; 
reading 
poem ; 


General 


Ife spoke briefly, and closed the ceremonies 
by 

Immediately the big fountains began to 
spout, flags which had been hanging life- 
less at the bottom of their poles were raised 
and unfurled to the breeze, and such a din 
arose from the cheering of the throng, the 
tooting of the whistles on the launches in 
the basin, and the ring of the great whistle 
chime on Machinery Hall; while above all 
the rest could be heard the national salute 
from the guns of the U.S. 8. ‘‘ Michigan,” 
which lay near the shore. 

The noise subsided almost as abruptly as 
it arose, and the crowd turned its attention 
to other things. Part sought the roadway 


“é 


pressing the button.” 


which the visitors must take from the Ad- 
ministration building ; part scattered 


through the grounds in all directions to see 
the buildings and exhibits. While another 
and quite a large part made a rush for Ma- 
chinery Hall, to see that the engines had 
started all right. Indeed Machinery Hall 
was a sight; fully three-quarters of the en- 
gines and dynamos in the power plant were 
in motion, 

Of course the center of attraction was the 
big Allis engine. Thisis one of the two en- 


gines started by pressing the button. The 
method used is quite interesting. A 10 


pipe runs from the steam header to a point 
under the floor at one side of the high-press- 
ure cylinder—here it reduces and an 8” pipe 
comes up through the floor, over and down 
into the top of the cylinder. In the 10 

pipe a 10” valve is placed with a 10’x10''x 
4’ T each side of it. To the 4’ openings a 
connected which comes up 
through the floor just back of the engine, 
and has a 4” valve in it. This valve is about 
four feet above the floor, its spindle is hori 
zontal and has a sprocket wheel upon it, On 
a low pedestal, just to the side of the valve, 
rests a neatly-finished oak box with another 


by-pass is 


and smaller sprocket wheel outside. These 
two wheels are geared together by a light 


chain. 
spiral spring on the same spindle with the 
This spring is wound tight and 


brass Inside the box is a strong 


sprocket, 
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held by a catch in a ratchet wheel. When 
everything was ready the throttle valve on 
the engine was opened, and the 10” and 4 
valves were closed. 

When Mr. Cleveland pushed the button 
at the Administration building, the electric 
current drew the 
opened the valve. 


catch and the spring 

The other engine started by the same cur- 
rent was the big Worthington pump, in the 
pump house—one of the pumps which sup- 
ply the fountains. The by-pass in this case 
was 2” The electric 
opened a very small valve, which admitted 
steam of a plunger, which in turn 
valve, much the same action 


diameter. current 
back 
opened the 2 
as in the valves in many steam pumps. 

This same current also rang a large gong 
in Machinery Hall and another in the Pump 
House, which was the signal for the start- 
ing of all the other engines in the old-fash- 
ioned Of course, steam was turned 
on full for the two engines mentioned above 
by opening the valves, jumped by the by 
passes, by hand. 

None of the line-shaft engines were ready 
to start except the Galloway’s engine in the 
English section, and some difficulty was en- 
countered with that. 


way. 


THE MACHINE SHOP. 


Though Machinery Hall will contain ex- 
hibits of all forms of machine tools, there 
will be very little opportunity to illustrate 
the relation of such to the 
other. Each firm will exhibit its own tools 
in its own space regardless of what 


machines one 
its 
neighbors may have. 

A machine shop on the Exposition grounds 
was found to bea necessity for repairing, and 
odd and end work, and a very favorable 
busipess arrangement has been made by 
the Exposition has gained a com- 
plete machine shop, while certain manufac- 
turers may have the best of all advertising 
that of showing their machines at work. 

The machine shop is a building 125x86 
feet. It joins the boiler house extension on 
the west, and the Machinery Annex on the 
south, opening into the latter by wide door- 

vays. 

gallery on the same level as the annex floor, 
and about 6 feet above the machine shop 
floor. 

In front of the gallery a Shaw traveling 
crane runs the length of the shop—an elec- 
tric crane of 10 tons capacity and 41 feet 
span. The space beyond the crane, that is, 
between it and the south wall, is occupied by 
the shafting and the tools. The shafting is 
supported from the roof trusses by light 
wooden framing built from truss to truss. 
The center of the shafts is about 21 feet 
from the shop floor. This is higher than is 
general, but the feeling of ‘‘ roominess” 
created by the high ceiling and the better 
light more than make up for any disad- 
vantages introduced. 

Power is derived from two electric motors, 
of 20 horse-power each, one at each end of 
the shop, and each driving its own half of 
the machinery. By this arrangement one- 
half of the shop may be shut down without 
affecting the other half. 

While all machines will be located in posi- 
tions most convenient for the performance 


which 


Just inside the shop is the visitors’ 


of their work, much study has been given 
to the general effect, the aim being to show 
all to The 
smaller tools will be grouped, opposite the 


machines equal advantage, 
middle of the visitors’ gallery; the larger 
ones will fill up the space at either end, be- 
tween them and the walls. 

In one corner of the shop is the office, in 
another the 
man has his own locker; in a third corner is 
a well-equipped tool-room. Along the south 
wall are the benches, and a good assortment 
of vises. All the tools are not in the shop 
as yet, though the few already belted up 


men’s toilet room—here each 


have been doing good work in the erection ° 


of the power plant. 

The machine shop is in the charge of Mr. J. 
M. Thomas, Superintendent, a practical ma 
chinist, who not only has charge of the oper- 
ation of the shop, but has given. valuable aid 
in the general arrangement of it. About 
twenty men will be kept busy at the tools 
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189: 
There will undoubtedly be several 
chines in the shop worthy of special 
scription, as they will possess some of 
best and latest improvements in their res; 
tive lines. 

-_ 


Mr. F. A. Scheffler resigned his posi 
as general superintendent of the Brush ‘ 
of Cleveland, O., April 1st, and has ac 
ed the position of general sales agent of thy 
Stirling Company, manufacturers of 
Stirling water tube boiler, with office 
Cortlandt street, New York City. 

ape 

A Detroit dispatch says that the emp 
of the Lake Superior iron companies | 
been put on the eight hour a day basis 
miners promising to do as much wo1 
eight hours as they formerly did in ten. 

: --=-— . 
If a correspondent who writes us fron 


{ 


somewhere in Wisconsin, about steam loo)s. 


will 
answer his question by mail. 


give his post-office address we 
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W. R. Kindly, of Mt. Pleasant, N. C., will ere 
cotton-mill. 

The Wilson (N. C.) 
their buildings. 


Cotton-mills are enlarg 


The Royersford Hosiery Co.. at Royersford, | 
will double its capacity. 

The Lexington .) Manufacturing Co. 
establish a batting-mill. 


(S. C 


\ cotton-mill will soon be erected 
Diffey at San Marcos, Tex 


by Mr. ‘| 


A new chair stock factory is to be erected 
R. D. Filkins at Dalton, Mass. 

\ stock company with a capital of $50,000 
start a paper mill at Thamesville, Conn. 

The Brewer Car Axle Box Co., of Chicago, | 
been incorporated with $5,000,000 capital. 

The Overland Machinery Co., succeeds the Hend: 
& Meyer Engineering Co., at Denver, Col. 

The Glen Manufacturing Co., of Berlin Fal 
N. H., will erect a large sulphite pulp-mill. 

Work upon the foundations of the paper-m 
building at Fort Scott, Kan., has commenced. 

A company has been organized and $15,000 sto 
issued to establish a cannery at Seattle, Wash 

The Charleston (S. ©.) Bucket and Veneer ¢ 
has been chartered with a capital stock $10,000 

The Conover Manufacturing Company have 
moved their offices to 39-41 Cortlandt street, N« 
York. 

The Washington (D. C.) Last and Shoe Compa 
has been organized to manufacture; capital sto: 
$100,000, 

George Gaine, of the Wachusett Shirt Compar 
of Leominster, Mass., will build at Island Pon 
shirt factory. 

At Maxton, N. C., Messrs. Ross & McKinnon ha 
begun the erection of buildings for a cotton mar 
facturing plant. 


The People’s Tanning and Manufacturing As 


ciation, Cumberland, Miss, will enlarge the ca 
city of its tannery. 
The Pittsburg and St. Louis Zine and Lead ¢ 


of St. Louis, Mo., has increased its capital st 
from $150 000 to $200,000 

The 
been incorporated by J.G 
facture sash, doors, blinds, ete 


) Manufacturing Co 
Wanamaker to ma 


Orangeburg (N, ¢ 


C, T. Nevins, the Auburn (Me.) manufacture! 
making an addition to his carriage factory. 
addition is 15x35 feet aud four stories. 

The Uncas Paper Company has been organized 
Norwich, Conn., with a capital of $50,000 in 
shares at $100 each, 20 per cent. paid in 


The Superior Electric Company, with $300, 
capital, has been formed in Chicago, [L, to ma 
facture electric motors, dynamos and machine 

The Superior-Dakota 
Superior, Wis., filed 
with the Secretary of State 
$100,000, 

L. Dake & Son., 
have established a 
American 


Co... OF WW 
of 
The capital stock 


Elevator 


has articles associat 


importers of American gor 
permanent exhibition of a 
manufacture at Amsterd 


cles of 
Holland 

The United 
Chicago, IlL., has been chartered 


Manufacturing 
Capital, $1,0 
McDuffee and J 


States Wagon 


000, Inecorporators, A. J o 
McDonald 
Rawhide 


incorporated, 


Leather Company, 
Capital st« 
Wheeler 


The Electrolized 
Hi. 
Incorporators, Jonas H, 


Chicago, has 


$1,000,000 


W. D. Dunning 
The Union Iron and Foundry Company, of 
Louis, Mo., have filed articles with the Secret 


of State, to increase 


$25,000 to $50,000 


their capital stock f 
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has been organized 
paper, with 
Hickey. of 


The E. J. Hickey Company 
it Portland, Me., to manufacture 
500,000 capital. President is E. J. 
iiyde Park, Mass. 

The Perfection Horse Shoe Company, with capi 
tal $150,000, has been incorporated in Chicago, Ill., 
to manufacture horse shoes, ete. Incorporators, 
Wm. Greiner and A. Jackson. 

‘he New Doty Manufacturing Company, Janes- 

le, Wis., has issued a very complete illustrated, 

italogue of punching anc shearing machinery, 
ending rolls, bolt headers, ete. 

Che Northern Manufacturing Co., of Kasoag, 
N. Y., has been incorporated to manufacture furni 
ture with capital of $10,000. C.J. Williams, J. A. 

rost and others are connected. 

The Can Labeling Machine Company, with capi- 

il, $50,000, has organized at Elgin, Ill., to manu- 

acture can labeling Incorporators, 
\m. H. Leach and H. 


machines 
N. Moseley. 
rhe latest catalogue of Armington & Sims En 
ne Company, Providence, R. I., is as usual finely 
rinted and illustrated with cuts of high-speed 
gines both horizontal and vertical. 

The Standard Shovel Company has formed in 
New York with capital, $15,000, for the manufac 
ire of shovels. Inecorporators, Peter H. Corr 
nd E. Garnier See, of New York City. 

The Mansfield (O.) Earth Excavator Company, 
vith $18,000 capital, has formed for the manufac 
ture of a new earth excavator. Incorporators, 
Willis M Sturges and Thos. B. Keating. 


The J. B. Plummer Co. has been capitalized at 
Portland, Me., to manufacture baskets, 
te The capital stock is $100.000, and the officers 
ire: President, C. A. Hight; treasurer, E. K. 
Milliken, 

The Geneva (N. Y.) Philosophical a 
Company has been formed, with capital, $30,000, 


brooms, 


for the manufacture of scientific ins oe nts. 
a Wm. Smith and Oswald J. C. Rose, 
ieneva, N. Y. 

The Security Cash Register Company, with 


£20,000 capital, has been incorporated at Hanover, 
a.. for the manufacture of registers and other 
patented articles. Incorporators, J. H. Bittinger 
ind Vineent O. Bold. 


The J. B. Plummer Co., has been organized at 
Portland, Me., for manufactucing brooms, tubs and 
woodenware, with $100,000 capital 
is C. A. Hight, of Portland; 
Mulliken, of Cumberland. 


The president 
treasurer, E. K. 


The Hoppes Mfg. Co., Springfield, Ohio, has issued 
a catalogue of live steam feed water purifiers and 
exhaust steam feed-water neaters. The catalogue 
is illustrated, and attention is called to recent im 
provements in their purifiers and heaters. 


The Hartford Axle Co. has been organized at 
Norfolk, Conn., with a capital of $15,000, in 600 
shares of $25 each, 20 per cent. paidin. The incor- 
porators are forty-two residents of Norfolk, 
Southington, Torrington, Winsted, Simsbury, New 
Britain, Shelton, Sioux City, Ia., and Hartford 

The Woolen Company's plant at Arkwright, 
R. 1., wil make an addition to the main building 
of the dyeing and finishing house, 128x¢0 feet, two 
stories. The bleaching house will also be enlarged 
60x20 feet, and an addition, 42x14 feet, will be made 
tu the boiler-room. The buildings will be brick and 
stone. Assoon as completed they will be filled 
with machinery and will furnish employment for 
about 50 additional hands 

There is water-works 
Pa.; Yellow Creek, IIL; 


Orbisonia, 
Hartington, 


agitation at 
Bangor, Me.; 


Neb.: Harrisburg, Pa.; Oakley, Kan.; West Spring- 
field, Mass.; South Anton, N. H.; Middletown, 


Md.; Fowler, Ind.; Reading, Pa.; Minneapolis, 
Minn.; Quincy, Mass.; Cassadaga, N. Y.; Danville, 
Ky.; Peterborough, Ont.; Belmont, Mass ; Coch 
ranton, Pa; Silverton, Wash.; Indianapolis, Ind.; 
Pittsburgh, Pa.: Lancaster, Mass. 


The Warder, Bushnell & Glessner Co., of Spring 
field, Ohio, will erect a gray iron foundry 500xx0 feet 
with a capacity for 50 tons of castings per day 
Mr. Chas. A. Bauer, M. E., whois at the head of the 
mechanical department of the business has re- 
cently been looking into the matter of electric 
transmission of power to isolated points about 
the plant. This firm is now building 150 mowers, 
and 100 self-binding reapers per day. 

The Phoenix Iron Works Co., Meadville, Pa., 
have just sold the Saginaw (Mich.) Power Co., two 
300 horse-power ‘* Dick & Church” tandem com 
pound engines. These engines will each be coupled 
direct to a 200 K. W. generator. They have also 
sold the Wyandotte & Detroit River Railway 
another c« ympound engine of 150 horse-power capa- 
city. and have closed a contract for eight horizon- 
tal tubular boilers for the street railway plant at 
Allentown, Pa. 


Brown & Sharpe Mfg. Co. Providence, R. I., 
have issued a new edition of their popular cata- 
logue, a previous edition of which is so likely to 
be found in the office of manufacturers, in the tool 
chest or cupboard of mechanics, and in the rooms 
of engineers. The new catalogue —the blue book, 
as itis familiarly called by mechanies—contains 58 
more pages than the preceding issue, 306 pages in 
all, consisting of illustrations of machines, me 
chanics’ small tools, etc. The catalogue is sent free 
on application. Itshouid be obtained, and the old 
one destroyed, as it has been thoroughly revised 
and rewritten. 


We have received the 
Chan. Wells and Charles 
tired 


following: ‘* Messrs. O 
Albert Coutan have re- 
from the management of the New York 
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other similar tool. Send for circulars. 


BRADLEY & COMPAN 
rrr lillie lll) 


MSeseseseoe5** 


Bradley Hammers. 


c 

nm 

ir 

If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging : 
LT LT 


mh 
nd 


in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


Y 


, SYRAcusE, N. Y. 








Ready Made Cut Gears. 
Ready Made Cast Gears. 
Reaty Made Brass Gears. 
diears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B, GRANT, 
Lexington, Mass.. 

and 125 South bith St., 
Philadelphia, Pa. 





Steam Engine Design 


By JAY M. WHITHAM, 
Cloth, $6.00. 


JOHN WILEY & SONS, New York. 


Svo 








HARLES MURRAY=< 


ENGRAVER on WOOD wv 
5S ANN ST.-* NEw YORK: 


















ENCINEERS 


nd gentlemen having business with Steam U sers, 

wanted as agents to represent a prominent mi: anu: 
facturer, Write for circular and terms. Mention 
this paper. 
Address P. 0. Box 137, Philadelphia, Pa 


STEEL BALLS 


‘to 2’ in stock 


to ola r. 


<, sizes to 4’ 


Circular and Prices on Application. 


Grant Anti-Friction Ball C6, 











Fitchburg, Mass,, U.S, A, 





A NEW 






Ee eee 
MASON 
pEGUEATOR 
co. 
BOSTONSMASS. 


STYLE 


PUMP PRESSURE REGULATOR. 


This is a Pressure Regulator, 
cially designed to meet the requirement 
of Steam Pumps in Elevator service. 

The lever bearings are hung on hard- 
ened steel knife edges, which makes the 
Regulator in its working as sensitive as 
a pair of scales. 


MASON REGULATOR CO., 


BOSTON, 


espe- 


MASS., U. S. A. 








house of The Crosby Steam Gauge and Valve Co , 
to engage in the manufacturing of standard steam 
vacuum and all other gauges and kindred goods, 
which department is added to the business of this 
company. We have 
for Messrs. J E. 
of pop safety, 
ete. Mr. 


been appointed sales agents 
Lonergan & Co., manufacturers 
water relief and Snifter valves, 
William A. Locke has associated himself 


with us. With full appreciation of the favors 
shown us, we place our services at your com. | 
mand. Yours truly. Wells & Coutan Co., Limited, 


29-31 Gold St., New York.” 





Machinists’ Supplies and Iron. 


New York, May 6, 1893 

Iron—American Pig —We quote Standard North 
ern brands, No. 1 Foundry, $14.50 to $15.25; No. 2, 
$13.50 to $14.25; Gray Forge, $12.75 to $13 50. South 
ern brands of good quality are obtainable at $14.25 
to $14.50 for No.1 Foundry; $13 to $14 for No. 2 
and $12 to $13 for Gray Forge. 

Antimony—The market is steady. We quote L 
X., 1044c. to 10%ec.; Cookson’s, 10%c, to 1034ec.; Hal 
lett’s, 10c. to 10'ge., and U.S. French Star, 10L6e 

( ‘opper—There is no important change in the 
market. Second hands offer Lake Copper at Ile. 
to 1144c. without business, Casting Copper is held 
at 10'4¢c. to 108¢¢e. 

Lead—The market is dull Supplies from second 
hands are still obtainable at 4 05c., but the demand 
continues low. | 

Lard Oil— Prime City is quoted at Sic. to 85e 

Spelter—The market is dull. and quotations re 
main about the same, 4.45c. to 450c¢., but the inside 
price is exceptional. 

Tin—There is scarcely any change inthe market 
Spot can be had at 20.55c. to 20.60e.; June at 20.60e, 
and July at 20.75ce. 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 








Wanted—Salesmen on commission, to push a 
special line of mach’y. ‘* Kirk,” care of Am Macn. 
Wanted—Ist-class mach. shop foreman. Giveage, 
salary expected, and refs. M.. AM. MAcHINIsT. 
Die maker 12 yrs’ exp. on blank’g & combination, 
wants pos. The East pref’d. Box 116, Am. Macn. 
Wanted—Foremanship; engines, pumps or gen 
eral jobbing. Indicator, AMERICAN MACHINIST. 


| hands: 


Wanted —six Ist-class machinists. Apply Toledo 
Ann Arbor & Nth. Mich. Ry., Owosso, Mich 

Mechanical draftsman, graduate, shop and office 
experience, wants position. Box 115, Am. Macu 

Mech. eng., grad. of a European Polytech'l school, 
exp., Wishes pos. as draftsman. L R., Am. Macu 
_ Wanted Al pattern maker, who has had exp 
in making blower patterns. Box 1183, AM. MAcH 


Wanted -— Position as foreman by man well up on 
tool and jig work and piece-work system. Address 
Ohio, care AMERICAN MACHINIST. 

Wanted—Steady position by 
maker. Would 
pattern shop ) 

Wanted—By a 
manager of men, 
reliable; age 33, 


a first-class pattern 
prefer to take charge of small 
AMERICAN MACHINIST 
practical mechanic and a good 
a change; strictly temperate and 
best of ref. Esq ,Am. Macn 
Wanted —A Ist-class foreman for machine shop 
One experienced in saw mill work. The MeArdle 
& Sinclair Mfg. Co., New Orleans, La 
A technical graduate, with shop and 
years’ drawing room experience, 
Address S., Box 110, care AMERK 
Wanted—An experienced and competent man as 
sup't in forging department of a carriage bardware 
manufactory. Manufacturer, Box 58, AM. MAcH 
Wanted—Fight or ten first-class machinists, 
bench hands, ete.; steady employment; state wages 
and experience. Address Box 102, Am. MACHINIST 
Wanted—-Six planer, ten lathe and ten vise 
must be thorough practical machinists. S 
K. White, 7 North Clinton street, Chicago, IL. 
Successful superintendent of 
chine works wants to change 
superior 
chines 


about 7 
wants situation 
AN MACHINIST. 


foundry and ma 
location: can bring 
automatic engine and other paying ma 
and work. Expert, AMERICAN MACHINIS1 


Wanted—A young man, 
Manual Training School, who has had a little shop 
and drafting office experience Address Box 99, 
AMERICAN MACHINIST. 


graduate of College or 


Foreman Wanted 
way to increase 


Who ean rub men the 
production and 


right 
do good work 


One familiar with high-grade engines desired 
H.G. P.O. Rost HO. B. Y 
Wanted—Position as chief draftsman, by a mech 


draftsmar, who has bad 10 years’ practical exp. on 
hydraulic machinery, Corliss and triple expansion 
engines and special mach’y. Box 114, Am. Macn, 


blacksmith desires change position; 
posted in most modern methods and 
knows how to handle men; sober, and 
Address J. G., AMERICAN MACHINIST. 


Foreman 
thoroughly 
machinery; 
a hustler 

Foreman pattern maker, age 32, 10 years’ experi- 
ence on machine tool, gearing and special machin 
ery, and some exp. in drafting, desires situation; 
best of re Box 107, AM. MACHINIST 


(Continued on page 12.) 


ferences 





fully 


ACKNEY 
AMMER 





THE 


20 


Meet all requirements more 


any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 


and satisfactorily than 


HACKNEY HAMMER CO. 


Johnson St., CLEVELAND, 0 








ASSIGNEES SALE. 





UNIVERSAL RADIAL DRILL CO., CINCINNATI, OHIO. 


Sealed Bids will be received 
by the undersigned for the entire 
in process and finished) machi 
RADIAL DRILL CO., 
ings, Patterns, Jigs, Fixtures, ete., 
open for inspection. 


3d Street, Cincinnati, Ohio. 


of Cincinnati, 


Schedule on file at my office, No 


until A. M., May 25th, 


+ plant and stock on hand (raw, 
THE UNIVERSAL 
Ohio, including Draw- 
leasehold. Works 
.75 West 


1893, 


1eSs ) of 


and valuable 


A. B. CHAMPION, Assignee. 





TRAVEL 






ING HEAD BORING BARS. 


6s, 8, 10, 12, 14 in. diameter. 
ANY LENGTH. 


MADE BY 


BETTS MACHINE CO. 


MACHINE TOOL SUILDEN, 


WILMINCTON, DEL. 





A W_JOHNS n 





ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 


ASBESTOS BOIDLS 
H. W. 
H. W. Johns’ Asbestos Millboard, Sheothings, 


Rr COTVrERIITSS. 


JOHNS MANUFACTURING COMPANY, 
Building Felts, Fire-Proof Paints, Liquid Paints, 


Asbestos Roofing, Etc. 


@7 MAIDEN LANE, N. ¥. 





Jensey City, Cnicaco, PHitacetenia, Boston, Artanta, Lonoon. 








AMERICAN MACHINIST 


May 1893 








* WAN TED*# 


* Situation and Ilelp”? Advertisements only inserted 
under U 43 head. Rate 80 cents a line for each inser- 
tion, About seven words make adine. Copy should be 
sent to reach us not tater chan Saturday morning for 
the ensuing week's issue, Answers addressed lo our 
care wil he forwarded 


responsible 
Wor 
giving 


Draftsman Wanted—to grow into 
place in drafting room, Mod _ price to start. 
cester tech. graduate preferred. Adaress, 
MACHINIST. 


exp., and wages expected, Box 93, Am 
Wanted—Two good molders for cry and green 
sand work machinery, castings, etc. To save time 


wish to know what exp. you have 
Box 200, Am. Macu. 


in writing we 
had; age and wages expected. 


Wanted 
experience 
position in 
references furnished. 


Position as foreman in iron foundry: 
twenty years: age 40; holding similar 
a first-class jobbing shop at present; 
Address Box 104, Am. Macn 


Wanted—Pos as manager or supfrintendent by a 
hustler, capable of handling men and_ business, 


who wishes to change from present position and 


locality Address Hustle, Box 112, Am. Macu. 
Wanted—A good handy young man for doing 
odd repair jobs, and general work about a New 


Address, 
Box 109, Am. 


stating experi 
MACH. 


York machinery store. 
ence, and salary expected, 


Machine shop foreman desires to change. Ex 
perience covers shafting and general machinery, 
new and repair work around rolling-mills, includ 
ing care of and repairs to engines from 10 to 1,50 
horse power. Box 108, AMERICAN MACHINIST. 


Wanted —A situation by one with over 30 years’ 
experience in foundryand machine shop, more 
than half the time in charge of both devartments, 
best of references. Address P.O. Box 358, Foxboro, 
Mass. 


Position wanted with progressive concern by an 
educated mechanic who has large exp. designing 
and building machine tools, engines and gen’l ma 
chinery; successful manager of shop & men; pos’n 
as designer or sup’t preferred. Box 89, Am. MAcu. 

Wanted—Position as superintendent or foreman 
by a young man, at present erecting large engines 
for a well-known firm Extensive exp. First 
class machinist, engineer and electrician. Cornell 
graduate. Desires to locate permanently with 
some reliable firm Pusher, AMERICAN MACHINIST. 

A comp. and exp’d young mech. eng.. holding re 
sponsible pos. with Ist-class eng’g firm.seeks chang». 
Thor. on all details of multi-cylinder Corliss eng.. 
direct connected eng. for steam dynamos, hoisting 
eng , heavy transmission & cable mach’y, machine 
tools, jigs, forsystematic mfg. Box 111, AM. MACH. 





a hy ro r Te 

+ MISCELLANEOUS W ANTS 

Advertisements will be inserted under this head at 

35 cents per line, each insertion. Copy should be sent to 

reach us “ later than Saturday morning for the ensu 

ing week's issue. Answers addressed to our care will 
be for u aided 


Cheap 2d hd lathes & planers. S.M York, Clev’d, O 
Kelley Co., Erie, Pa. 


s, Toledo, O 


Best Steel Flue Scrapers. 
Working drawings, etc. J. D. Rigg’ 


For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Best Bolt Header in the world for $50. 
’. H. Baush & Sons, Holyoke, Mass. 


For Sale—Half interest in a _ well-established 
machine shop and foundry in a city in Western 
New York. Address Works, AMERICAN MACHINIST. 


Address 





FOR SALE. 


The entire outfit of two well equipped Machine 
Shops, which we have just purchased. 
The lot comprises: 


DRILL PRESSES, 
ENGINE AND HAND LATHES, 
PLANERS, SHAPERS. 
PLAIN AND UNIVERSAL MILLERS, 
CUTTER, SURFACE AND 
UNIVERSAL GRINDING MACHINES, 
SCREW MACHINES, 
TAPPING AND CENTERING 
MACHINES, 
POWER PRESSES, 
GEAR CUTTERS, 
SQUARING SHEARS, 
GRINDSTONES, 
FORCES AND ANVILS. 


All can be seen in our warerooms. Write for 
photographs, description and prices of tools wanted. 


THE GARVIN MACHINE CO., 


Laight and Canal Streets, New York. 





SECOND-HAND AND NEW MACHINERY 


Fr lane rs, 62in x22ft. Planers. 2% in.x5 ft. 


42 in.xl6 ft. 24 in. x5&6 ft. 
36 in x12 ft. 24 in.x4 It. 
Stin.xs ft a 2in.x5 ft 


26 in.x7 ft. 20 in.x4 ft. 
80 in. x18 ft. Engine Lathe Geared Face Plate. 
60 in.x45 ft. Double Engine “Lathe 
2 in. x35 ft. Engine Lathe Horizontal Boring Machine, one end 
SO in x28 ft. Vond Machine Tool Co Shafting Lathe 
36in.xl6 ft Engine Lathe 
33 in. x27 ft sy - 


S2in.xl2, 14, 16, 18 ft. Bed New Engine Lathe, 
28 in. x22 ft. Engine Lathe. cheap 

25in.x12, 16, 20 and 24 tt. Bed New do do 
2lin,x10, 12 ft. Bed do do do 
20in.x 5,6,8 & 12 ft. do 2d Hand do do 
ISin.x 6,7 &8 ft. do New & do do do 
17 in.x & ft. do do do do 
hin.x6 & & ft. do do do do do 
in Be & 8 ft. do do do do do 


do do do do a 

| Driving Wheel Lathe 88 in, 

Whee! Quartering Mach., 
Double right and left hand. 

i No. O Turret Lathe, 

Bolt € mee ra. Am. Tool and Mach. €o., 

Sand 13 in. Stroke Slotters 24 ln. Swing, 8 ft, Bed. 

Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 

2Spindle Drills. Garvin. No. 75 Bliss Press Geared 

Gear Molding Mac. ine Stamping Press, Bridgeport 

1100 and 3000 Ib, Bement Steam Hamner. 

100 lb. Steam Hammer ! SEVD FOR 

40 H. P. Vert. Engine. N.Y.S.S. P. Co. | MARCH List, 

ILin.xt8in. Hor. Engine Al Order 

16 in x42 in. Corliss and 16 in.x48 in. Brown Eng, 

300 H,. P. Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


idin.x¢ 
Car Axle Lathe, Rement 
15, 16, 18, 25in. Crank Shapers 
20 24 bo 30 in. Geared Shapers, 
30 & 36 in Drills. 









MACHINE TOOLS 


NEW AND SECOND-HAND. 
ENGINE LATHES, 








12in.x 5 ft., complete. Latest Pattern. Young 

IS in.x 6 ft ic Cpd. Rest san On Feed Improved styl 

If in x 6 ft. do Prentice, Hendey and Fitchburg 

Lo in.x & ft de with Chuck AY order 

IG in.x 6 ft., a Hendey and Fitchburg 
do Fair order, ©C ay. New Haven 
1 lo lo 
1 do de Lathe & Morse 
1 H I Improved st 
1 New heavy pattern. Fitchburg 
i Cpd Rest and Cross Peed, 

1 in.x lo ft d do do 1 Perkins 

22 in. x10-12 ft 1 Improved styl Ex AV 

tin. XI2-14 tt., d lo 1 

2M in. X16 ft. ’ do ay 

3) in.xIS ft, d Old style Fair order, Chea 

PLANEKS. 

Lin.x 5 ft muplete, y air order, Cheay 

4in.x 5 ff 1 Syerdars i 

tin.x 6 ft., d do Lathe & Mor 

+in.N Oft., de do C! 

‘him xDOtt., do rob le Al. Powell 
Svin.x 7 ft do Joon onde Hewes & Philliy 
sil \PE Ks. 

Gin. Stroke, 22 in. Feed Crank " Good ord Cheay 
yan lo Crank Crood order Gould 
in, i lo Extra ayy Hew &1 llip 
sin 1 do do Good orde 
sin i do Trav. Head, Ex. heavy (rood order 
{fin lo do do linproved Fitchbur 
15 in. lo do ** New [mproved Style 
in 1 do Ex, heavy Grood order, 
22-26 in. do Triple Geared. Improved. 
MISCELLANY OUS, 
Upright Boring and Turning Mill 38in. Al 
Brown & Sharpe Vertical Turret Machine Al 
Slotting Machine ® in Modern style Al 
Boiler Bending Rolls 8-10 ft. Improved style Al 
Screw and Milling Machines, Bolt Cutters, Presses, Punches and 
Shears, Grinders ete 


J. J. McCABE, 


SUCCESSOR TO 


EP. BULLARD’s, 4 Dey St., 
N Y. Mach’y Warerooms, NEW YORK. 








FO 
TOOLS, 
DRILLS, 
DIES, &°. 


ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 

Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 











BOSTON WORKS 





35 Hartford St., Boston, Mass. 


Book on Gears, 170 Illustrations, $1.00. Job Gear Cutting 
of all kinds. yur, Bevel, Spiral, Ratchet, Worm-RKack, 
hlliptic, Index 1 lates, Noiseless Fiberoid G ears,etc Very 
small orlarge, Send for © atalo_ue, 1100 sizes of Gears, — 








NICHOLSON'S 





T TAKES HUNDREDS OF SOLID MANDRELS TO DO THE WORK OF 9 Of 





Expanding Manérels, 











HARDENE D AND 











7 W.H. NICHOLSON & CO., 
WILKES-BARRE, PA. 





GROUND. 


London House 


CHAS. CHURCHILL 





& CO., L’t’d, 21 Cross St., 


Finsbury, London, E. C., Eng. 








The B 


ELECTRICON, 


Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. 


SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 


45 BROADWAY, N. Y. 





THE DEANE 


OF HOLYOKE 


STEAM PUMP 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





STEEL OF THE 





Pittseurcu, 
Cricaco 


New Yor« 


FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING CREAT ENDURANCE OF 
CUTTING EDCES. 





ANEW SCREW PLATE. 














THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have 
celebrated 
correct length and weight to suit size of die. 
of dies may bein use out of Same set at same time. 


FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


The dies are oun 
Each Stock is of 
Several sizes 
SEND 


a stock with each die. 
Lightuing D es. 


Adjustable 
Made by 


CREENFIELD, MASS., U.S. A. 





BOSTON: ti & 13 Oliver St. 


"R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. ITONES &H CO., 


NEW YORK: 143 Liberty St. 





Modern I esign. 
Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





MANUFACTURERS OF | 


FIPCHBURG 


AND OTHER RS 
SEND FOR Ee 
CATALOCUE E. Ze 


f 
| 
| 
| 
| 
= 





14-inch | Engine Lathe. 


“FITCHBURG | MACHINE WORKS, 


THE CELEBRATED 


HNO LATHE 


| METAL-WORKING MACHINES 
FITCHBURG, 
coated MASS. 








VANDERBEEK'S 
ComBineo UNiversaAt BorinG AND 
Micting Machine. 

Bores AccuraTELY To .001” 
WITHOUT JIGS. 


THE STATES MACHINE CO., 
HARTFORD, CONN. 


Experimental Work of every Description, 


Mechanical and Electrical. _Contractors for the 
manufacture of sponenses. or can furnish com- 
plete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
resvondence solicited. 

Send for Circular of our SENSITIVE ENEE DRILL. 


oa ee "eee. 


BROOKLYN, N. Y. 


FOR SALE. 


A Roney Mechanical Stoker. 
In use only a short time. 
MATTHIESSEN & HEGELER ZINC CO., 


La Salle, Illinois. 








Flexible Metallic Fillet 
Le ke le aeatin e 
PATENT FOR SALE 


OF A SIMPLE AND USEFUL 


MACHINE TOOL 


That has proved a great success in all other coun 
ries (Annual sales in Kurope 
\pply Pye particulars to W. L., 
facuinist, New York 





care Of AMERICAN 


500-600 machines.) 


W. C. YOUNG M’F’G CO." oss 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 











BURNHAM’S DRILL 
g 












SEND FOR CIRCULAR. 
THE GEO. BUBNHAM C0,, Worcester, Mass, 























ARETE MACH 


GeportMachine Too! Works 


E.P.BULLARD PROPR, BRIDGEPORT. CONN 





ih 


esa Poll 
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DON’T ACCEPT ANY SUBSTITUTE FILE. REDUCED PRICES OF LECOUNT’ $ ‘STRAIGHT TAIL pos. 
INSIST ON HAVING 4 i. ku... om .. ol. me 
NICHOLSON. Z 2 ae ee Be 0. eee aia 

Baw Rive = 70 12 3 1.60 
a= 2 4....1% 80 13 Bg 1.80 
a Me i 80 14 4 -» 2.10 
] & mh 6....1%8.. 95 15 446... 27 
Ca 7 i ee 16 5 .. $2 
$3 8 134 ... 1.10 a . 5B... 4.00 
~ MD 9 2 1.20 6 5.00 
a 1Setto2in. 7.80 F vull Set. 31.10 
Tn Oe ae C. W. LeCOUN T. South Norwalk, Conn 





3000 
VARIETIES FILES 
iX. F.] & INCREMENT CUT FILES. 





THE BERLIN IRON BRIDGE CO. 


Our New Catalogue of over 300 pages, illustrating 


and describing a large num 
ings, 


ber of Iron and Steel Build- 


Roofs and Bridges designed and built by us, is 


now ready and will be mailed on application. 


Office and Works, 


EAST BERLIN, 


CONN. 





STARRETT’S 


FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in F inish—Send for Cat- 
alogue. 


L. S. STARRETT, 
Atkoi, Mass., U. S. A. 
Lonpon AGEnts; Chas. Churchill & Co., Ltd., 


21 Cross St., Finsbury, E. C, 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


inn Jur New and Revised Catalogue of Practical and Scien- 

> Books, 88 pages, &8vo., and our other Catalo gues and Cir 

pe ars, the whole cove bed every branch of Science applied 

to the Arts, sent free and free of postage to bam | one in any 
part of the world who will furnish his ad 





NEW EDITION, 


39 
“THE STEAM ENGINE, 
By Daniel Kinnear Clark, C. E., M. 1., M. E. 
actical work on Modern Steam Practice, LOCOMO. 
vives M ARINE, ot ATIONARY and PORTABLE EN. 
GINES eo BOILERS, valve gear, link motions, triple 
and quadruple expansion, fuels, &c., &c. 1,500 pages, 1,300 
diagrams, and plates drawn to scale. 2 vols. , half” calf, 
$16.00. Sent to any ace carnage prepaid. Send for 
descriptive circular RTUE & CU., 72 Bible 
House, New Y i, 














No. 1 


TRAVELING GRANE. 


CAPACITY, 3,000. 


PRICE OF MACHINE. - - $100.00 
Timber, Bolts, Track Iron for overhead frame, 11.50 
Send for Illustrated Circular, giving fyll details. 


. Sr. 
T. SHRIVER & CO. “New York. 


On Wood 


\ Overhead Beams. 





/~ | New Patent Whip His, 








UTTIN 

: UTTIN 
< UTTIN 
} UTTIN 


LELAND, FALCONER & NORTON CO. ett ick 





4 Branch: 265 State St., Chi 


Manufacturers ot 


ments, &c. 


Building, Section E, M. 108 


| Drawing Materials, 
\ “ae Surveying Instru- 


Paragon Drawing Instruments, Extra and Best 
aragon. Duplex 


t sy ae ! ’ 
Helios, Blue Process Papers. Seales, Triangles -Squar 
Catalogue on application At Columbian Exposition 


| ye =a ‘ feat 
pr & PELRESSE} eee 
¥ FI ‘ aur NEW toma” Co 1 fi 


cago, H 





MANUFACTURERS OF 





VOLNEY W. MASON & CO., 





Patent Friction Pulleys, 


Friction Clutches for Connecting Shafting and Gearing 





PROVIDENCE, R. l., 


U.S.A. 


' 11480 to 188 WASHINGTON ST., 





The Elliott Drill Press 


FOR ANY LICHT WORK 
LARGE RANGE OF WORK - LOW PRICE 


THE ELLIOTT DRILL. 





Now 


Manufactured by 

A. J. WILKINSON & CO., 
BOSTON, MASS, 
SEND FOR CATALOGUE, 


““PRACTICAL MANAGEMENT OF ~ 
1 DYNAMOS AND MOTORS.” 
Illustrated. 
eiiieins ELECTRICAL REVIEW. 
13 Park Row. N.Y. 





$1.00 | 





THE 


LODGE & SHIPLEY 


MACHINE TOOL CO.. 


108-115 CULVERT STREET, 
CINCINNATI, O., U. S. A 
ar 





Pulley Lathes, 
Turret Lathes, 


"TAPPING 


Engine Lathes, 








> MACHINES 


Fox Monitor Lathes, 
Cylinder Boring Machines, 


Motor Gear Lathes. 





SEY. aS OQIAIEL AZ Cif 


DOEQS, poe, PLLA LS 





IDR ELISE ODI IIIS LL RIS CA SOO II A 


asibay.Wney BLOWERS, 


= 
oy 


E17 AF pI COMI Ha IGE (SEFIFE Le Ty ae FEN eA E EIGN EIDE S. Am. 
BUFFALO FORGE Co., BUFFALO. N, WY. 





Gives the best oil fire. Does not increase insurance. 


200 plants in use, for 50 varieties of work. Forgingand Tempering aspecialty. 


Send for ¢ 


atalogue t 


THE AERATED FUEL COMPANY'S SYSTEM 





W.s. COLLINS, 45 and 46 Drexel B’ld’g, . ew York. GIL BERT & BARKER MFG. CO., General Agents for the U. 8., SPRINGFIELD, Mass 






GAUGE. 
| 


MANUFACTURERS OF 


> wacnnsts 





STANDARD 
TOOL CO, 
arvous Mase LO] BNE QL 


CATALOC FREE. 





COOKE & CO. 


163 & 165 WASHINGTON ST., 


ENGINES and BOILERS, 
VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write usfor Estimate before 
ordering elsewhere. 








CHAS. A. STRELINGER & CO., 


»/Tools, Supplies and Machinery, 


DE'TROIT, MICH. 





THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging ta! le 
Quick Return, str ke 
Under Perfect Control. 
Can be Ins tantly Al 
justed 1 =a in. or % in 





o Screws to Me ynkey 
with Powerful. Quick, 
Ac irate Write for 


cin vular. 


THE FOX MACHINE C0., 


325N. Front st irand 





Re pide, Bites 


e ‘ hi, ayo 

g : chinery Hall 

yy te ction 13, Col 

—__ R umn J 43. We rid’a Co 
64 Aan TT Tr lumbian Exposition. 










AR. KING MEG 


JERSEY CITY, 








ERIE, tith & 12th Sts., 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


Hot Iron 
or Sted), 
CO.., 


NW. J. 








WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. Louis, 


CHICAGO, 
DENVER. 
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Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A. 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 
















Send for Catalogue. 





Endorsed by Practical Mechanics Everywhere. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
a Compression Wedge Coupling. 


SENT ON TRIAL. 








Can be attached or removed in a few seconds without 

/ injury to shaft or coupling. 

SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discount an@ illustrated Price List of 20 sizes. 


R. J. STUANT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 








gts TUL 0., 


—) N. E.Cor. Water & Market Sts., 
Hamilton, Ohio, U. S. A. 
» oy ) MODERN 
: 16’", 22’’, 26’’, 32’” and 36” 
Back Geared and Power Feed 


Aes: PRESSES 


A SPECIALTY. 





ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 





Almond Drill 7 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 


83 & 85 Washington St., 


ADDRESS 


DIETZ, SCHUMACHER & CO., 


Successors to DIETZ, GANG & CO., 


58 & GO PENN ST., 











BROOKLYN, N. Y. CINCINNATI, O., 


THE HILLES & JONES 00, 


WILMINCTON, Ff] 
DELAWARE. : 


“MACHINE TOOLS. 


PATENT PLATE BENDING ROLLS 
ALL SIZES. 






FOR 


¥% Boiler Mak- 
j} ers, Bridge 
Builders, 
Ship Build. 
ers, Rail. 
road Shops, 
Locomotive 
and Car 
Builders, 
_ Ete., Ete. 


WORCESTER, 
MASS. 

















ex tis LES & TON! 


WYMAN & @ GORDON, 














. PRESSURE B Ss, S, FAN BLOWERS. 
‘ EXHAUST FANS. 
LEVER & CRANK BLOWERS 
PORTABLE FORGES. 
\RE BENDERS & SHRINERS. 
BLACKSMITH ORILLS. 




















IF YUU BUILD MACHINERY 





TABPine THE WOODRUTT SISTE 
[Leland Tapping Attachment, OF 

| HAMPDEN TOOL CO., KEYING 
HOLYOKE, MASS. 

PRICES REDUCED. 


From 50 to 75 per cent. 


On the Cost of your Keying. 
Can be epershen by any one. gc, no | SEND FOR CIRCULAR. 


adjustment from one size of tap to another. | UF MFG, co 
THE WOODRUFF ‘5 


Is fre ply ym all adjustable frictions, &c., _ 
HARTFORD, CONN. 


DOES NOT BREAK TAPS 





require scientific treatment continuaily 


Send for ieeater, 





MECHANICAL 





DRAWING TAUGHT BY MAIL 


Also, Mecuantos, Mining, Prospecting, Arithmetic, ete. 
need know how to read and write. 
FREE Circular to 


To begin, students only 


DIPLOMAS Awarded. Low Prices. Send for 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 





The Manufactory of Precise Measuring Instruments of Aug. Kirsch & Co., 


At DAMM ASCHAFFENBURG, (Bavaria), 


wants for the sale of their manufactures for the construction of machines 
dealers in tools. Best, most evact execution of orders at reasonable price. 


THE VERNON oOeHTIN REGISTER. 


»~ Positive Motion,Stee! 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 

For Counting Strokes 
of Engines, Pumps 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making artieles from the coil, of either round, half round, flat, or square wire, 
aapter in shape to those shown in the cut herewith. Also similar articles made to 
order 

Send samples of articles required, and mention quantity wanted, that we may 
= prices tor either machine or the goods, whichever may be desired. 


*~ Bicycle and Labor Saving Machinery a Specialty. 


LATHES. 


CHUCKS 
REAMERS 
DRILLS 
SCREWS 
BELTING 
WASTE 
1 EMERY 
BUFFS 


List “JON APPLICATION. 


FRASSE & Co., 


90-94 PARK ROW, NEW YORK CITY. 


a connection with wholesale houses and 








SECTION-LINED PAPER. 


We are manufacturers of 
Section-Lined Paper, same as 
used by Brown & Sharpe Mfg. 
Co. Sample sent onapplication. 


THE J. C. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST., PROVIDENCE, R. |. 




















SCS 





E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, N.Y. 
Western Office, 14 N. CANAL ST., CHICAGO, ILL. 


Presses, 


Shears and 
Special Machinery. 





Punching and Drawing 
Dron Hammers, Dies, 


OWNERS OF 


THESTILES & PARKER PRESSCO. 

















1,_. The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CO., 


85 Water Street, BOSTON, MASS. 








THE J. L. TAYLOR { C,H. REDMAN & CO., 


Sole Manufacturers 


PIPE AND NUT WRENCH. 
Dee ee ES, ld) 


HERMA NN BOKER & CO., SOLE AGENTS, 
Send for Circular. Bl and 108 Bene Gnas, Bae Toe 


SOFT GRAY IRON CASTINGS. 


From \% oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 


HINER 
Mis Reducing and Pointing ie | 


y 











TV WEENCE tit 











PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 








ROOTS’ NEW ACME HAND BLOWER. 


ESPECIALLY ADAPTED TO POINTING WIRE | For Biicn ete Cn, chet cative Blast. “am 
RODS AND WIRE FOR DRAWING. aes 


lrons and Foundry Blowers. 














For Machines or Information address the t a 

Manufacturer, & 8 ' 

S. W. GOODYEAR, Waterbury, Bogs; 

d a > a 

Heres 

BENCH STRAIGHTENING ez 5 2% 

PRESS & go2 

AND = For General Us : = _ £ 
roe 

CENTERS tye 200" pg =o? 

. rer 

S ge: 

SEND FOR CIRCULAR. - = ow & 
SPRINGFIELD MACHINE TOOL co. - «as 
SPRINGFIELD, OHIO ~ as 














EOE 


























ee 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 


AND REM /VING 
WATER, OIL, GREASE 
And Other Imyurities from 
Exhaust Steam, 

30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cirenlar and Price List. 


Harrison Salety Boiler Works, 


Germantown Junction, Phila., Pa, 





AMER ICA N 


M ACHTIN Ist 











MOFFET PORTABLE DRILL. 











S Weighs 42 Ibs. and 
UNSURPASSED drills rom 7 to 
ASA 1% inches diam 


eter. 


REAMER. 


Will work in 
any position. 


Runs with Steam 
Compressed Alr. 


~ J.G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YoRK 


send for Circular, 








THOS. H. DALLETT 





Manufacturers of 


Portable Drills, Hand Dri 


Presses and other machinery. 





Complete Power Plants. 


York St, & Sedgley Ave., Philadelphia, 


Shell Drills, Light Drill Presses. 


ELECT RIC MOTORS, <x° Gor’ ddving { 


Machine Tools, Cranes, Elevators, Pumps, 


ELECTRIC GENERATORS, tation oe 


& 60, 


lls, Boiler 





STRONG, 


um, INDEPE 


Heavier than any other Chuck made. 
Catalogue description of all classes of Chucks. 


The E. Horton & Son Co., Windsor Locks, Ct., 


OR, CHAS. CHURCHILL & CO. LTD., 


IMPROVED 


Send for 60-page 








15 


JAWS REVERSIBL E. 
Made in Twenty-two Sizes, from 
4 :-nch to 42 inch inclusive. 


NDENT ‘22: 


and CHEAP. 


CHUCK 


U.S.A, 


21 CROSS ST., FINSBURY, LONDON, ENGLAND. 





We have just added to our line of 
in stock three sizes—8 inch, 10 inch an 


atent 


NOTICE 


Face-Plate Jaws an 8 inch. We now carry 


12 inch. 
Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK Co., 


IARTEORD, % ONN, 








PEQ DRILL. 








HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! 


lhe greatest labor saving tool of its kind ever made. 
jaws ever invented, Single piece of metal in body, which 
Vv hole in carrying nut, pulls jaw close to face of chue 
Manufactured by THE ONEIDA MFG. CHUCK C 
U.S.A. Send for illustrated catalogue. 


Has the quickest reversing 





insures strength. Pat. 
k when — work, § 
O., Oneida, N. Y., 








NORTON 


UMERY tL 1. 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 








CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 






SEND FOR CATALOGUE. 








MARIS AND BEEKLEY, 






2343 & 2845 
Callowhill St., 
PHILADELPHIA, PA. 











Send for Circulars 
and References. 


HIGH SPEED POWER 


TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, PA. 





FINISHED 
HEXAGON 


NUTS 


OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge. 


Perfect Hexagon for close-fit- 
ting Wrenches, 

Uniformity of Thread. 
PROMPT SHIPMENTS. 
LOW PRICE. 
Write for Prices,Etc.,to 


TRIM BROS. MACHINE C0, Manufacturers 


Wilmington, Delaware, U.S. 
For Sale by CHAS. CHURCHILL & ae Ltd., 


21 Cross St , Finsbury, London England. 








DOCS VABAAAGEA 
Dixon’s Silica 
Graphite 


$ 

¢ Paint 

¢ Will preserve a roof for TEN to 
é 

é 

e 

# 

¢ 


a 
Ps 


FIFTEEN YEARS— perhaps 

,onger, Without repainting. 

Unequaled for SNOKE STACKS, 
BOILER FRONTS, Etc, 


Send for circulars on Paints and Painting. 


108, DIXON CRUCIBLE CO., Jersey City, N. J 








THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
: “eit, Peach Wey 






The cut represents 







our Stationary and 
Portable Key - Seat- 
a ing Machine, which 
ms fully meets all -” 
— requirements of 
Ss machine shop, They are furnishe 4 
= with one, two or three Arbors as 
Le desired, to cut any width of key-seat 
— up to % 1-2 inches wide. 
= 115-16 inches Arbor works 
= fin all bores from 1 15-16 
| {t~ inches to 3 inches diameter, 
v2 a ee euts seats 12 inches 
ong. 
7 -16 inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 
re -16 inches Arbor works in all bores from 4 7-16 inches to 
14 inc ches diameter, and cuts seats 26 inches long 
With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 
If the work is heavy and too large to be placed on machine it 


can be detached from stand and used as portable machine . 





COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
52 River St., New Haven, Conn. 








1884 PAT 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims. 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue? 


al —s 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 


OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





WEETLANO.-- 


























ALL STYLES. 
NEW REVERSIBLE JAWS 
THE HOGGSON & PETTIS MFG. CO., 
INDEPENDENT, 
Strongest. Easiest tochange. Best finish, Reversible 
free. Liberal discounts. Prompt shi ment. Address 
. dordan Flaner Chucks, 
4 Wayne St. 
Will weld any size flues 
perfectly 
out. Welds 
day. 
& BERNER, 


(DOVETAILED). 
Est. 1849. NEW HAVEN, CONN. 
UNIVERSAL, 
Jaws (patented) ) giving f 5 change since luding every possible 
WM. WHITLOCK, MANUFACTURER, 
SEND FOR CIRCULAR. 
WORCESTER, MASS, 
in superior manner, the 
smooth in- 
200 loco- 
Send for circular 
Indianapolis, Ind. 


<_ 
» CHUCKS 
New Catalogue Now Ready. 
Ch T cks The NATIONAL. 
COMBINATION. 
desired position, CATALOGUE, illustrated, sent 
13:2d Street and Park Ave., New York City. 
C.W.JORDAN, 
weld being 
side and 
motive flues per 
HETHERINGTON 
ow -@ 








ow 





FRISBIE FRICTION 
PULLEYS » CLUTCHES. 


THE D. FRISBIE CO., 


203 BROADWAY, NEW YORE 





MONEY SAVED, 





Comsrnep Drity ano Counrersrnx vor Centering Larue Worx 
Size of body 3- os in. ? Drills 44 in. and 3-32, or same size each end. 
an 15-64 in, 8-100 and 7-100, 
“ 13-64 ing «1-16 inch. Price $1.50 per doz. 
J. T. SLOCOMB & CO., Providence, k. |. 





SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 
——Also, DRILL CHUCKS.--— 
SKINNER CHUCK co., 
NEW BRITAIN, CONN. 





Send wos CATALOGUE. 





Write The Pratt Chuck Co., Clay 
ville, N. Y., U. S. A., fo. free illustrated 
cati logue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 


FOREIGN AGENCIES: 

Ph. Roux et Cie., 54 Boulevard du Temple, 
France; E. Sonnenthal, Tr 
Berlin, Germany 
Victoria St., 


Paris, 
Nueu Promenade, 

Selig, Sonnenthal & Co. , 85 Queen 
L ondon, Kk. C., England. 


Cranes 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co.,, 


702 TEMPLE COURT, CHICAGO. | OETRONT, 


STRANGE, BUT TRUE!! 
Taz New Process Raw Hinz Gears 


ASTONISH THE 
MACHINERY WORLD. 
They Outwear 
any Metal. 








No 


They require 
Lubricant, 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S.A. 








GIANT KEY SEATER. 


Rack-( Cuisines Attachment 
Key-making Machines, 
VALLEY MACHINE CO, 
SAGINAW, MICH 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls, V., 
have a Ke y Seater made by 
another firm, say the Giant 
is the best Key Seater on the 
market. The Marinette Iron 
Works at West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superior 
in every respect. We 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
_ Ohio, says he is pe rsonally 
= familiar with the principal 

> Key Seaters, and that the 
Giant leads them all. 
LONDON AGENTS: Charles Chure bill €0 o., Limited, 

21 Cross St., Finsbury, 











HYDRAULIC 





204, 206, 208 





Hydraulic Whee! Press. 





PRESSES, PUMPS, PUNCHES, © 


JACKS, VALVES, 
ACCUMULATORS. 


WATSON & STILLMAN, 


NEW YORE, 


MACHINERY 
FITTINGS, PACKINGS, 


Proprietors, 


& 210 East 43d Street, 





Vertical Check Valve 
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. PUTNAM MACHINE CO. 


FITCHBURG, MASS. 


+ MACHINE TOOLS, 


by | METAL WORKING 
MACHINERY. 











SPROLAL 


to 7t., 12 B., 14 0. OK... 


WHEEL AND ARMATURE 


LATHES. 


PAWLING & HARNISCHFEGER, 


Milwaukee, Wis. 


TITER sea MACHINED. 





A. FA LK E N A U, 
1 ith Street & Ridge Ave., Philadelphia, Pa., 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC, 
Special Machinery designed and constructed, 



















ach 
te 2 aes 
Bese ._—=zpC0.H.BAUSH & SONS, 
Beso: ere HOLYOKE, MASS. 
8 = < Manufacturers of 
Bo oes POST, 
P78 SUSPENDED 
ee are es = AND 
‘ & §ors 
Wi gE, so. MED) WallRadial Drills 
“— ees Ces : 9 fe "I : er From the 
. Yaad = 


= smallest to 
thelargest. 


emery vated 
i ] corrinateicntonD syracuse,N.Y 3 
Aweeoan OOO MD Oe OD 


MACHINISTS’ SCALES, 


PATENT END GRADU ATION. 
We Invite Comparison for Aooates with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE, N. 





U. S. STANDARD 


SHEARING 


PUNCHES 


For all kinds of Riveted Wo 
I. P. RICHARDS, Providence, R. 1. 











New Illustrated Circular. 





American Gas Furnace Co., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 
operation requiring high, even and controllable 









"ito: Be NASSAU ST., 
NEW YORK. 
THE INGERSOLL MILLING MACHINE 60, 
ROCKFORD, ILLS. 


15 in., 22 in., 24 in., 36 in. Slab Milling Machines. Hori 
zontal Boring Machines, 

36 in.x36 in.x8 ft. Slab Milling Machines. 
Weight, 22,000 Ibs. 


Milling Cutters of any Size or Shape. 


—s-4 
== 
= 


4 -—-— 





PAT. DEC. 24,1889 








SEND FOR CATALOGUE. 


THE PERKINS DRAW STROKE TRIMMER, 
RCESTER MACHINE SCREW co — 


An Indispensable Tod 






for all Bench Wood. 
workers, Latest and 
Best Design. Infringers 
Prosecu Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich, 
STOCKS, NEAVE & €O., 
Manchester, England, 





= N NI 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


P. PRYIBIL, 





498-510 W. 4ist STREET, 


NEW YORK, 


MANUFACTURER OF 


UNEQUALED 


_ WO0D- “WORKING 
MACHINERY, 


than one or tw ‘8s per SPECIALLY ADAPTED FOR a 
year We an ‘ore ve that 
parties bri ake only one blade 
in tive years. 





BAND SAW, with Patent 
fiuide. Does not break mo re 


DOUBLE FEED PLANER. Wil. plane 26 
inches wide and 10 inches thick. Will beat 


DRY PaTTERN SHoPs, SHiP 2" other Planer. ee 
Buitpers, Car SHops, Etc Send for Cat. ‘‘ A. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








—_" 


Agents 
Ne w Ye ork, and 60 South 


Selling 


~~ oe eee eg 


NEW 20-INCH PATENT CHUCKING UTE 
FE REED @ C0, "r= 


MANNING, MAXWELL & 


ENGINE L ATHES rom 12 to 30 inches swine. 








MOORE es Liberty Street, 
Canal Street, Chicago, 11 





GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATHES 
MATEY, 


= MICH. 
m= Write us for Photo 
and Prices. 








? Patent Cut- 
ting-off and 
~ Centering 
errr 


HURLBUT, ROGERS 
MACHINE CO. 











South Sudbury, Mass. 

@ Se Chas. Churchill & Co., Ltd, 

2 _. Agents, 21 Cross St, , London, 
=e England, 





BORING AND 


fy TURNING 
= = MILLS, 


. 4 5, & 6 Ft. Swing. 
H. Bickford 


Ar =- 





New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 








— Solid Die 


7 BOLT 


THREADING 


AND 


TAPPINC 


~ MACHINE. 


WE WILL GU ARANTEE THIS MACHINE TO 
lo accurate BOLT THREADING more rapidly than any other 
machine made 
Changes sfrom ones sine Spanathercen bs seas in one minute 

N« omplicé ated head to get out of orde 


BUILTIN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 
WEBSTER & PERKS TOOL CO. 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A 


it 





American Standard Gauge & Tool Works, 


ee on, 
+ REAMERS 


54 inch to 5 inch. 








JAMES A. TAYLOR & CO. 





ihe. Pincinnati Milli 


Ng Machine. ve 


mere 2 ze 


> UNIVERSAL CUTTER 
6 REAMER CfRINDERS. ~. 





yioh c 
His Gla” 


—~ @incinnati, 6 ™ 





| Hen lutonatic| 










P, BLAISDELL & CO., 


Manufactarers of 


Machinists’ Tools, 


WORCESTER, MASS, 





= i 









Send for 
{a CATALOGUE 
for "92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8S. A. 





| JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MAGHINERT.| 


BRASS 
FOUNDERS 


Water 8, 





aN 
PHE BECKER VERTICAL MILLER, 
No. 3. 





ile r ri 
nd Ship Bu ide Dr Ils, te 4 
and other Drillir : Ma 


ry K 
ares . 1 t 24 in. swing. Se nd fo 








- BOYNTON & PLUMMER, 


WORCESTER, MASS. 


” Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & CO., Lt'd, 
21 Cross St., Finsbury, London, 


BARKER’S IMPROVED 
‘CENTER GRINDING MAGHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 


MANUFACTURED BY 
Ohio. 


















SEND FOR CIRCULAR, 





| BARKER & CO.. Cincinnati, 






. Fitchburg, Mass ) 


D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 





The No. 4B Machine for Cutting and peveptiog 
Pipe Lin. to4in., by HAND or POW 
SEND FOR CATALOCUE -— 
21 Atherton St., YONKERS, N. Y. 
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PATENT UNIVERSAL 


* SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 


avo TWIST DRILL GAGE 


J WYKE & CO E Bosron Mass 


MFR'S FINE MACHINISTS TOOLS, 
SEND FOR LISTS 


CHAS CHURCHILL& CO;LTD,AGTS. 
2! CROSSST.FinsBuRY, LONDON ENG, 


\ BEVEL, GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 











FOR HAND OR POWER, 


MALLEABLE IRON PIPE VISES, 


CURTIS & CURTIS, 








66 CARDEN ST., BRIDCEPORT, CONN. 


Pipe Cutting and Threading Machinery 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





SEND US A POSTAL NOTE 





DON’T SEND US 


ANY STAMPS) 


ve will send you by mail, prepaid, a sample 
‘NE-INCH “SKELETON” PIPE DIE 
"ad § SALLE 4 4 4s 
THER 2% square by % thick, or 2% square by ¥% 
which may be returned to us tf not satisfactory 
ts a cheapand simple plan to learn all about a 


far too good for you to be ignorant of—that ts, tt 


‘se any pipe-threading tools 
PANCOAST & MAULE, 
Philadelphia, U.S.A 


BICKFORD 
DRLL and TOOL C0,, 


BUILDERS OF 


UPRIGHT RADIAL 
Universal Radial 
DRILLS. 


Boring and Turn- 
ing Mills, 
3 PIKE ST., 












CINCINNATI, O. 


MULLER LATHES 







PATENTED. er 
with New and Valuable Features. 


MADE ONLY BY THE 
= SRADFORD MILL CoO., 


8th and Evans, CINCINNATI, O. 
London House : CHAS. CHURCHILL & CO., Ltd. 
21 Cross St., Fipsbury, London, KE. C, Eng. 









= BARNES’ 


Wy UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Dis k Dri. 
for light work, to 42-inch B ack 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W. F, & JOHN BARNES C0, 


1995 Ruby St., Rockford, Ill, 














ENGLISH AGENTS, 
CHAS. CHURCHILL & Co., LTD. 
21 Cross ST., Fins@ury. LONDON E. C., ENG 











AMERICAN 





May 1?, 1893 


MACHINIST 








WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS. 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 





Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Etc, 
=— |NJECTORS FOR ALL CLASSES OF BOILERS. 





——EE ee 


Tat Lami AUER Gi 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


i! “ OVER 300 SIZES. 


3 ALSO 
Power Cushioned Hammer. 
~ Send for New Catalogue. = 


4 The Open Sie 
plron Planers, 


= WRITE DIRECTLY TO US FOR 
CATALOGUE AND PRICES. 


Work-=Shop 



















The DETRICK & HARVEY 


MACHINE €0., 
Baltimore, Md. 





THE GREATEST 


MARKING WAGHINE 


















AND BEST 
For rolling 5 C - 
OP 
trade-marks ¢ idly ; om pan ion 
in Cloth. hate Aten dte 
on flat or round For Architects 





» Contractors, En 
gineers, Foremen 


Iron or Steel surfaces. 


Used by Railway men,Ma 

#chinery makers, 
Cutlery. i Jobbers, Sales 
Pistol, men ;for Superin- 


tendents of Fac 
tories, Bookkeep- 
ers and Account- 


Twist Drill, 
Wrench, and many 


other mfrs. % || “7 a 

, c eNeyn 7. 1e Compilers 
200 in use. ‘ having had many 
Read up. years experience 


inthe mechanical 
arts, are enabled 
to judge correct 
ly whatis wanted 


Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


THE STANDARD REYOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provivence, R. I. Boston, Mass. 


for the class of 
people the book 
caters to. 

An Inexhaust 
ible Instruc 
tor for Shop, 


Office, and for 
| = Young Me 
: chanics desir 
‘ ous of becoming 

=": trade. Con 


tains 408 Tables relating to metals, 
wood, and stone; 218 Rules to solve all me 

*hanical difficulties. The Electrical Department 
by a well-known Expert, is thorough and comprehen 
sive. Price, $2.50. Specials terms will be given to live 
agents. Applynow. LAIRD & LEE, Chicago. 








» Circular. 











Registers 2,000 


Patent Stop Motion. 
Revolutions 









THE Davioson STEAM PUMPS AND PUMPING ENGINES. 
ve BEST MADE aithtss 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


7 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: ff G7 Vi STREET. BOSTON. 


THE MILLER STEAM PUMP CO., "T°" 


NUFACTURERS OF 


| STEAM PUMPS for EVERY PURPOSE, 


BOILER FEEDERS A SPEGIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 








BaXlex2’a 


RUE’S “LITTLE GIANT” 


Non-Lifting or Lifting, for Stationary, Marine & 
and Portable Boilers, Have stood the severest E 
tests for years,and are the best, most reliable > 
and easiest operated Injectors in market. 


Send for our New 1892 Catalogue, containing also useful R 
general information on the attaching and using of Injectors. 


RUE MFG, CO., 118 N. 9th Street, Philadelphia, Pa. S 





yy 





2 SECT I OR 


fs SePENBERTNYANJECT DRICOMIER'S-DETROI MICH. aa 











Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articies 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.8., Canada or Mexico, for _ 
or single copies, 5 cts. each, postpal 


RACTICAL 
DRAWING.” 


By J. a. A. MEYER. 


This valuable series of 98 articles 
oaving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S., Canada or Mexico, for a .65, 
or single copies, 5 cts. each, postpai 








ADDRESS: 


American Machinist, 
203 BROADWAY, 
NEW YORE. 











eer) ROBERT POOLE & SON CO 
OUR CATALOGUE. ENGINEERS & & MACHINISTS. 

aor ear ienin See TRANSMISSION. MACHINERY 

ee ee am MACHINE MOULDED GEARI NG 


or over 


SPECIAL FAQILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK City. 








i HENDEY MACHI 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROVED 


PILLAR SHAPERS. 


15 incH To 25 INCH. 


Heavy, Powerful and 
Rapid Workers. 





Guaranteed strictly 








work 








Machine Shops, 


am <a 








45-INCH PILLAR SHAPER. 


in every way. 
The 25 inch is adapted |. 
to the heaviest class of |. 


in lron and Steel 
Mills, Engine Works, and 


CHAS. CHURCHILL & CO., Ltd., Agents, 
21 Cross St., Finsbury, London, England. 








first-class [i 








etc. 








25-INCH PILLAR SHAPER. 
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= BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPtED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 
Complete Steam Power Plants of Highest Attaimable Efficiency 
CE rddress BUCKEYE ENGINE CO., Salem, 0. 

= = awa Or SALES ACENTS: 
. ’ ; 1 Building, New York Cit 
eS JCREYE EXGIYE.C0,°S SALES AGENCY, Maas, ROBINSON OF Washington’ St. € lenge, fit 


NSON & CARY COMPANY, St. Paul, Minn. . L. FISH, No. 61 First St., San Francisco, Cal. 
ig MORSE, 511 Commercial Building, St. Louis, ~~ J. M. ARTHUR & cO., Portland, Oregon. 


GASOLINE ENGINES. 


Stationary & Portable 


ALL SIZES. 
Dwarfs in size and 
\ Giants in Strength. 
E| Costs only 10 cents a Dey 
Wy) per H. P.torun them, & 
Scarcely any attention. 
EVERY ENGINE GUARANTEED 
Write for particulars 
and testimonials. 


THE VANDUZEN GAS & 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA. 


New York Agency, 
18 Vesey St., N.Y. 














Branch Office, 
5 Lake St., CHICAGO. 


nN 


— 


Mention 








Over $6,000 Engines in Use 


Guaranteed to.consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


AMES IRON WORKS, 
4 OSWECO, N. Y. 





Simplest and Cheapest Gas Engine known. Speed can be changed 
whilerunning. Send for Circular. 

BACKUS w ATER MOTOR CO. ,Newark,N. J. 
Also Mfrs. VENTILATING FA 





. Nonpareil Ratchet Wrenches. 


Made of best forged Too! Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in- 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 








Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, ’83, 84, °85, °87, °88, ’89, °90, ‘91 and °92. 
A FEW MAY STILL BE HAD. 

Address AMERICAN MACHINIST, 203 Broadway. N. Y. 


Wanted Everywhere. 





oTHER 


al 10088 y, 


acuTe Mats 
ERR’ Brice 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOGUE FREE. 
THE CONOVER MFG. C0., 
* 39 &41 CORTLANDT STREET, N. Y. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES ANO SOLE 


Makers or “ELEPHANT BRAND’ PHosPHor-Bronze, 


LONERGAN’S SPECIALTIES 


. Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
1 || Safety Valves, Check Valves, Water Relief Valves, etc. 
‘* Clipper ’’ Injectors, and other Steam Appliances. 


J. £. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 


, — DRY STEAM,|LOW WATER ALARM 


Protect your Boilers 

F aean' s Centrifugal and your Lives, 
Steam Separator. Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


> ASHLEY’S ALARM. 


It will prove a good 
~ investment. 


W with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from ,'; 
to 1} inches. 


Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing Co., 
312 TERRACE, 


Mar,,3 


a iL 





BUFFALO, N. Y. 

















All GENUINE 
pests 8 MANUFACTURES | 


REG.TRADE MARKS. 


ia 


Phosphor none: 





















For Supplying Clean and Dry Steam 
: sos. ate 








> Ashley Engineering Co, 


136 Liberty Street, 
New Yorx City. 
Agents wanted in every State. 


m 8 
n¢ raters vad for all ir- 


» Dry Steam is ne sary. 


\EYSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonwood Streets, Philadelphia, 

















ITS. CA 
| ‘MANUFACTURERS 
OF IMPROVED 


CORLISS STEAM ENGINES 
IN FULL — ETy~ 


[emecete Plants 


da ies COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 
ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


» ENGINES 


eh WESTON ENGINE CO., 


PAINTED POST, N. Y. 
REPRESENTATIVES. 
JULIAN SC HOLL & CO., 126 Lil . ty St., N.Y. 
==" GEO. D. HOFFMAN, 82 Lake St., Chicago. 
H. M. SCIPLE & CO., 3d & Arch Sts., Phila, Pa 


IGH GRADE AUTOMATIC CULOFF ENGINES. 


No other enginehasa perfectly balanced valve. 


















Tot NTRACTS 
TAKEN FOR 





WAY? a ISBORO, 






(Tandem Compound.) 


|WESTON 


HIGH PRESSURE BOILERS '& 


AND 


GOMPLETE POWER PLANTS ‘ 


Wis, gr 


alas sos ii 





AUTOMATIC 
HWIGtit _ ED 








SIMPLE, TANDEM anoCROSS 


COMPOU 


OUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not run one revolution slower 
en fully loaded than when running empty,and o mduc-F 
LY PY, 


tion of boiler pressure fiom the greatest to that necessayy 
to do the work,will not reduce the Speed of engine one 

revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pdy- 
ment of one dollar Send for Catalogue. 


{l41 Liberty St. New York. NY. 
Branch Offices. 4l2 Washington Ave. St.Louis,/\o. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


JHME wee rc 


RIDGWAY, PA. 








165 Washington St. | 28 W. Randolph St., Chicago 
46 N. 7th St., P’ Philade Sohia. 99 ist Ave., I ‘iltsburgh 
7 Haverhill St., Boston. 179 Race St., Cincinnati. 








Toc CSE AUTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 214 to 25 H. P. 


/ Manufactured by THE J. T. CASE ENGINE C0., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 


PIERCE & ae ENG [NEERING CO., Selling Agents for New 
York and Export, 42 Cortlandt Street, N. Y. 


ORLISS KNCINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 
COMPOUND. NON-CONDENSING. 


50 H. P. to 2,000 H. P. 
‘Catalogue Ready. M. C. BULLOCK MFG. CO., 


| 26 W. Washington St., Chicago. 
POP SAFETY VALVES 


are a necessity, and it is therefore very important to have the be st; 
- reliable and accurate. It you want the best, buy ** LUNK ENHEIMER)S, ° it 
r has a large spring, tull re lieving capacity and is very sensitive. Every valve 
thoroug rhly tested and fully warranted, Provided witha loecKeKey attachment to 
prevens tampering wits. Approved and allowed by the Board of Supervising Inspectors 
for —_: 

F< oe bv Leading Dealers everywhere. Send for catalogu 
of intere sas steam users. Mention AMERICAN MACHINIST. 


THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 


THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, Ohio, U. S.A. 


STEEL 




















one that is durable, simple, 





e of superior specialties 





FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound Solid. 
CEARING OF ALL KINDS, CRANK CHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


ross Heads, Rockers, Piston-Heads, ete., for Locomotives. 


Steel Castings of Every Description. 





CASTINGS 


Works, Chester, Pa. 


CHESTER STEEL CASTINGS CO., 


Philadelphia, Pa. 


Office, 407 Library St., 
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BROWN & SHARPE MEG C0. ) |THE PRATT & WHITNEY CO. 


PROVIDENCE, R. I. “isataotare— LATHES # vais si 






















HAND, ENGINE “FOR TURNING “AND SCREW CUTTING, 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 4 
ING, TURRET-HEAD ENGINE AND CHUCKING, 
HAND WHEEL RIM TURNING, SPINNING, 








a= tin ei a GRINDING, PATTERN MAKING, ETC, 
MILL NG MACHINES Pelee .; ist and Description Given upon Application. 
ad WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 
siaty-iget SUES TROP FORGINGS AND ; 
Milling Cutters carried 1 


4 ok. MACHINISTS’ TOOLS : 


OF EVERY DESCRIPTION 


UNEQUALLED IN weeds AND FINISH 








MACHINE TOOLS on Exhibition at 23 South Canal Street, CHICAGO, ILL. 


FRED. A. RICH, WesTERN REPRESENTATIVE, 
tu 


NILES TOOL WORKS, [HE BILLINGS & SPENCER CO. a 




















HAMIL/FON, OHIO. HARTFORD, CONN. de 
MACHINE TOOLS. Ww S - 
SLOTTING MACHINES. ARNER & OWASEY, “4 


MANUFACTURERS OF 


HORIZONTAL 


=~ BORING MILLS. 


——_ 0— 


transverse and circular, all automatic. IRON AND BRASS WORKING MACHINE TOOLS. 
Special Iron and Steel-working machinery for cee nn Bnet tt Ee 


THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


N)(/ METROPOLITAN IEERORY 


AUTOMATIC and ) 


| DOUBLE-TUBE. 

THE MOST RELIABLE 

INJECTORS 
MADE. 


In sizes from 6'4-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 





quick return motion. Feeds are longitudinal, 


























all classes of machine shops. 


phs 


Lowell, Mass., U. S. A. 






Correspondence solicited. 


NEW YORK, CHICAGO, PITTSBURGH, 
136 & 138 LIBERTY ST. PHENIX BLDG. LEWIS BLOCK. 


JENKINS DISCS £8 HIGH STEAM PRESSURE. 















ou have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory, There are 
dealers who sell Discs as ** Jenkins,’’ when 
they know they are not genuine. 


Manufacturer of ENGINE LATHES 
& from 17 to 5 in. swing. Cuts, Photogra 
-’ and Prices furnished on application. 








a JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK. aa 
71 JOHN STREET, METROPOLITAN M 
JENKINS BROS. one SO pOUBDE-1UBE j 





SEND FOR 
CATALOGUE 
S&4 8393. ’? 
OFFICE AND SALESROOMS: 
No 111 &113 LIBERTY ST., NEW YORE. 


CEO. W. FIFIELD, 




















BUILDERS OF 


METAL-WORKING 
Machine Tools 


FoR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 


BEMENT, MILES & cD, Praga 
a Ais Web LeDRULS, 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


WYMAN y GORDON, J. M. ALLEN, Presipenr. 


WM. B. FRANKLIN, Vice-PrestDEnt. 


SA «WORCESTER, MASS. 
‘es ie F. B, ALLEN, Seconp VicE-PRESIDENT. 
DROP FORGINGS. J. B. PIERCE, SECRETARY & TREASURER. 

SPUR- AND SPIRAL-GEARED 


(** SELLERS’ MOTION ”’) 


BRIDGE WORKS, ETC. 
New York Office, Equitable Building. 
GE -ORGE PLACE, Agent. : 


THE ACME MACHINERY 00. 


LEVELAND, OHI 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter, 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM CINCINNATI CENTENNIAL 


ET OS De 


60 Varieties, MADE BY 


SEHTG 7 WERIINEG| “orrate otuscett Ocoee & 



















PAT. DEC, 5, 1882, 
PAT. DEC, 4, 188% 
Pat. AUG, 25, 1885 















20 SIZES. | 
From 22’ x22" 
|to 96''x72” any) 
jlength. 














In 5 Sizes and SKE 
68 Varieties, ai 
Of our own Manufactufe. OUR ADVERTISEMENT, . | 
The LARGEST STOCK of ss 
PAGE 18. pow 


Mela Morking Machinery + ¥4= HENDEY MACHINE COMPANY, | .. 


IN NEW YORK. 
TORRINCTON, CONN. 

















Write for Pisiiatee List, 
Catalogue and Prices. 


NO. 2 TURRET LATHE. an -M.CARPENTER ‘=. 


THE GARVIN. MACHINE CO, OT Ako CaM srs. | EE ELMS 2 IPS & DIE 





Manufacturer 



















